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marginal part 54a of the reflection electrode 54. 



PURPOSE: To provide a reflection type liquid crystal display device 
which is bright and does not deteriorate display grade due to peeling of 
-jp a reflection electrode. 

CONSTITUTION: A plurality of gate bus wirings 52 and source bus 
wirings 53 are formed on the surface on the liquid crystal layer side of 
an insulating substrate 78 constituting one substrate 51 of a pair of 
substrates oppositely arranged through a liquid crystal layer, so that 
they are squarely crossed with each other while holding insulation. A 
reflection electrode 54 is formed in the rectangular area formed by 
crossing the wirings 52, 53 with each other. The reflection electrode 54 
^ and the wirings 52, 53 are connected together through a TFT element 
55. The reflection electrode 54 is provided with recessed and projecting 
surface, and the ratio of the territory removing recessed parts 60a, 60b 
to the marginal part area is selected in the range of 60%-100% in the 
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[Claim(s)] 

[Claim 1] On the other hand, of the substrates of a couple with which a liquid crystal layer is intervened, 
opposite arrangement is carried out and either has translucency at least, the liquid crystal layer side 
front face of a substrate It has the reflector which reflects the incident light from the another side 
substrate side which has translucency. The liquid crystal layer side front face of an another side substrate 
In the reflective mold liquid crystal display which has the electrode of translucency, said reflector has an 
irregularity-like front face. In the periphery section of said reflector The reflective mold liquid crystal 
display characterized by choosing as 100% or less of range the rate that the field except irregularity-like 
the surface hollow or the heights to the periphery section field concerned occupies, 60% or more. 
[Claim 2] On the other hand, of the substrates of a couple with which a liquid crystal layer is intervened, 
opposite arrangement is carried out and either has translucency at least, the liquid crystal layer side 
front face of a substrate Two or more reflectors which are the display picture elements which reflect the 
incident light from the another side substrate side which has translucency, The **** electrode with which 
the electrical potential difference for the display impressed to each reflector is supplied, It has two or 
more switching elements which supply / intercept individually the electrical potential difference from said 
electrode to two or more reflectors. The liquid crystal layer side front face of an another side 
substrate In the reflective mold liquid crystal display which has the common electrode of the liquid 
crystal layer side front face concerned which has wrap translucency for the whole surface mostly, said 
reflector has an irregularity-like front face. In the periphery section of said reflector The reflective mold 
liquid crystal display characterized by choosing as 100% or less of range the rate that the field except 
irregularity-like the surface hollow or the heights to the periphery section field concerned occupies, 60% 



or more. 



[Claim 3] The rate of one width of face of a direction parallel to said direction of the periphery section of 
said reflector to lay length parallel to the edge which said reflector has the shape of a rectangle or an 
abbreviation rectangle, and counters mutually [ the reflector concerned ] is a reflective mold liquid crystal 
display according to claim 1 or 2 characterized by being chosen as 10% or less of range 0.3% or more. 
[Claim 41 The hollow or heights in one reflector is a reflective mold liquid crystal display according to 
claim 1 or 2 characterized by being arranged irregularly. 

[Claim 5] Said hollow or heights is a reflective mold liquid crystal display according to claim 4 
characterized by consisting of two or more kinds of configurations where one kind differs from magnitude. 
[Claim 6] Said hollow or the array pattern of heights is a reflective mold liquid crystal display according 
to claim 4 characterized by being identically chosen in each reflector. 

[Claim 7] Said hollow or the array pattern of heights is a reflective mold liquid crystal display according 
to claim 4 characterized by being chosen so that it may be mutually reversed between adjoining reflectors. 
[Claim 8] Said reflector and **** electrode are a reflective mold liquid crystal display according to claim 2 
characterized by opening spacing holding insulation mutually and on the other hand being formed in the 
liquid crystal layer side front face of a substrate. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is suitably used as display means, such as personal digital 
assistant equipment, a pocket mold word processor, and a personal computer, and relates to the reflective 
mold liquid crystal display which displays by reflecting the incident light from the outside. 
[0002] 

[Description of the Prior Art] Since liquid crystal displays are a thin shape, a light weight, and a low 
power comparatively, they are broadly used from the former as display means, such as information 
terminal units, such as a personal computer, a word processor, and an electronic notebook, and pocket 
mold television. 
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[0003] In the liquid crystal display which performs monochrome display, TN (Twisted Nematic) mold 
liquid crystal display is used as electronic equipment with little amount of information displayed 
comparatively, such as an electronic calculator and a clock, and a STN (super twisted nematic) mold 
liquid crystal display is used as electronic equipment with comparatively much display amount of 
information such as a word processor. TN mold and a STN mold liquid crystal display need two 
polarizing plates, and the utilization effectiveness of the light which carries out incidence from the 
outside becomes 30% or less. For this reason, a display image will become dark if it uses as a reflective 
mold liquid crystal display which formed the reflecting plate. Moreover, although it is also possible to 
prepare a back light m order to make a display image bright, inconvenience, such as buildup of power 
wkh U th£ tl0n En mCrement in wei & ht > arises - and »* is not suitable for portable electronic equipment 

[0004] In the liquid crystal display which performs color display, the liquid crystal display which 
combined the light filter with said TN mold and the STN mold liquid crystal display is used. Such a liquid 
crystal display for color displays has realized color display by additive color mixture. Since two polarizing 
plates are used as well as the case where monochrome display is performed when realizing color display, 
the utilization effectiveness of incident light will become low. Moreover, since a pixel is divided into three 
colors of red, green, and blue in order to realize color display, the utilization effectiveness of light falls 
further by pixel division. Furthermore, in a actual display panel, if a numerical aperture becomes small 
with regards to the utilization effectiveness of light also in the rate of the field which contributes to a 
display actually of the numerical apertures of a pixel, i.e., the pixel field of one unit, the utilization 
effectiveness of light will also fall. Since there is a limitation in reduction of the field which wiring which 
supplies the field which does not contribute to a display, for example, a switching element, and the 
electrical potential difference for a display takes although a pixel field becomes small when highly 
minute-ization of a display is attained, said numerical aperture becomes small. Since it is such, in the 
liquid crystal display which performs color display, a display image becomes still darker. For example the 
utilization effectiveness of light becomes several %. For this reason, a back light is needed and it becomes 
a low power and the hindrance of lightweight-izing. 

[0005] The examination for raising the utilization effectiveness of light is made to such a problem For 
example, it is indicated by "D. L.White and G.N.Taylor; J.Appl.Phys.45No. 11 4718 (1974)" mixing 
dichroism coloring matter into a liquid crystal layer, and giving chiral structure to the orientation of a 
liquid crystal molecule, i.e., by considering as the White Taylor mold guest host mode, that the bright 
high display image of a contrast ratio which made the polarizing plate unnecessary is obtained. According 
to this approach, even if the light which could also twist dichroism coloring matter along with the liquid 
crystal molecule which carried out torsion orientation, and carried out orientation and which carried out 
incidence to such a liquid crystal layer is polarization of which direction, it is absorbed with dichroism 
coloring matter. The black display for example, in monochrome display is realizable with this On the 
other hand, at the time of electrical-potential-difference impression, a liquid crystal molecule and 
dichroism coloring matter carry out orientation in the direction of electric field, and incident light 
penetrates. A white display is realizable with this. 

[0006] Moreover, for example, the method of using only one polarizing plate is proposed in "18th liquid 
crystal debate 3D -110 (1992)." According to this approach, a liquid crystal display has the structure of a 
polarizing plate / liquid crystal layer / reflecting plate, or a polarizing plate / phase contrast plate / liquid 
crystal layer / reflecting plate, and a display is performed by the phase change of light which carried out 
incidence to the liquid crystal layer. Since only one sheet uses a polarizing plate, a comparatively bright 
display image is obtained. e 
[0007] It becomes possible to raise the utilization effectiveness of the light which was 30% or less even to 
about 50% by these two approaches. Furthermore, improving the numerical aperture of a pixel for 
example is proposed. This is indicated by JP.6-75238A for example, by these applicants. 
10008J Drawing 21 is the top view of one substrate 31 of the reflective mold liquid crystal display 30 
currently indicated in JP,6-75238,A and drawing 22 is the sectional view of the reflective mold liquid 
crystal display 30. It consisted of glass etc., and it had insulation, two or more gate bus wiring 32 of while 
which consists of chromium, a tantalum, etc. on a substrate 31 was mutually formed in parallel, and the 
gate electrode 33 has branched from the gate bus wiring 32. The gate bus wiring 32 is functioning as the 
scanning line. 

[0009] The gate dielectric film 34 which covers the gate bus wiring 32 and the gate electrode 33 and 
consists of silicon nitride (SiNx), silicon oxide (SiOx), etc. the whole surface on a substrate 31 is formed 
On the upper gate dielectric film 34 of the gate electrode 33, the semi-conductor layer 35 which consists of 
amorphous silicon (it is hereafter described as "a-Si".), polycrystalline silicon, CdSe, etc. is formed. The 
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contact electrode 41 which consists of a-Si etc. is formed in the both ends of the semi-conductor layer 35. 
On one contact electrode 41, superposition formation of the source electrode 36 which consists of titanium, 
molybdenum, aluminum, etc. is carried out, and superposition formation of the source electrode 36 and 
the drain electrode 37 which consists of titanium, molybdenum, aluminum, etc. similarly is carried out at 
the contact electrode 41 top of another side. 

[0010] As shown in drawing 21 , the source bus wiring 39 which intersects the gate bus wiring 32 on both 
sides of the above-mentioned gate dielectric film 34 is connected to the source electrode 36. The source bus 
wiring 39 is functioning as a signal line. The source bus wiring 39 is also formed with the same metal as 
the source electrode 36. The gate electrode 33, gate dielectric film 34, the semi-conductor layer 35, the 

SOU ^ le ^ ctrode 36, and the drain electrode 37 constitute a thin film transistor (it is hereafter described 
as "TFT".) 40, and this TFT40 has the function of a switching element. 

tOOll] The gate bus wiring 32, the source bus wiring 39, and TFT40 are covered, and the organic 
compound insulator 42 is formed all over the substrate 31 top. Heights 42a of height H in which the point 
was formed in the shape of the spherical surface is formed in the field in which the reflector 38 of an 
organic compound insulator 42 is formed by the shape of a taper, and the contact hole 43 is formed in the 
predetermined part on the drain electrode 37 of an organic compound insulator 42. In order to make small 
the formation approach of an organic compound insulator 42, and variation of the liquid crystal thickness 
at the time of creating the problem on the process which forms a contact hole 43 in this, and a liquid 
crystal display 30, as for height H of heights 42a, it is desirable to be referred to as 10 micrometers or less. 
Generally, the thickness of a liquid crystal layer is 10 micrometers or less. The reflector 38 which consists 
of aluminum, silver, etc. is formed on the formation field of heights 42a of an organic compound insulator 
42, and a reflector 38 is connected with the drain electrode 37 by the contact hole 43. Furthermore on it, 
the orientation film 44 is formed. 

[0012] A light filter 46 is formed on the substrate 45 of another side. In the field to which a light filter 46 
counters the reflector 38 of a substrate 31, filter 46b in the field which is formed and does not counter a 
reflector 38 with black Magenta or green filter 46a is formed. The whole surface on a light filter 46 the 
transparent electrode 47 which consists of ITO (Indium Tin Oxide) etc. is formed, and the orientation'film 
48 is further formed on it. 

[0013] Said two substrates 31 and 45 counter so that a reflector 38 and filter 46a may be in agreement 
between lamination ** and a substrate, liquid crystal is poured in and the liquid crystal layer 49 is 
formed. Thus, the reflective mold liquid crystal display 30 is completed. 

[0014] Drawing 23 is the top view of the substrate 12 which has TFT11 used for the active matrix 
currently indicated as a conventional technique in JP,6-75238,A, and drawing 24 is the sectional view 
seen from cutting plane line X28-X28 shown in drawing 23 . Two or more gate bus wiring 13 which 
consists of chromium, a tantalum, etc. on the substrate 12 which has the insulation of glass etc is 
mutually formed in parallel, and from the gate bus wiring 13, the gate electrode 14 branches and is 
prepared. The gate bus wiring 13 is functioning as the scanning line. 

[0015] The gate dielectric film 15 which covers the gate electrode 14 and consists of silicon nitride, silicon 
oxide, etc. the whole surface on a substrate 12 is formed. On the upper gate dielectric film 15 of the gate 
electrode 14, the semi-conductor layer 16 which consists of a-Si etc. is formed. The contact layer 17 which 
consists of a-Si etc. is formed in the both ends of the semi-conductor layer 16. On one contact layer 17, 
superposition formation of the source electrode 18 is carried out, and superposition formation of the drain 
electrode 19 is carried out on the contact layer 17 of another side. The source bus wiring 23 which 
functions as a signal line which crosses on both sides of the gate bus wiring 13 and the above-mentioned 
gate dielectric film 15 is connected to the source electrode 18. The gate electrode 14, gate dielectric film 15, 
the semi-conductor layer 16, the contact layer 17, the source electrode 18, and the drain electrode 19 
constitute TFTll. 

[0016] Furthermore, on it, it has two or more heights 20a, and the organic compound insulator 20 which 
has a contact hole 21 on the drain electrode 19 is formed. A reflector 22 is formed on an organic compound 
insulator 20, and the reflector 22 is connected with the drain electrode 19 through the contact hole 21. On 
a reflector 22, the orientation film is formed further, and liquid crystal is poured in for while it seems that 
it mentioned above between the substrate of another side, and lamination ** and a substrate like a 
substrate 31. 

[0017] In the example shown in drawing 21 - drawing 24 , since reflectors 38 and 22 are formed on organic 
compound insulators 42 and 20, it becomes possible to make it superimpose on some of gate bus wiring 32 
and 13 and source bus wiring 39 and 23 of them. Therefore, since the area of reflectors 38 and 22 becomes 
large, a numerical aperture improves and the utilization effectiveness of light improves, a bright display 
image is obtained. Furthermore, by this approach, since the reflectors 38 and 22 which consist of the 
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ingredient which has reflexibility as a pixel electrode are formed and the reflectors 38 and 22 concerned 
are used as a reflecting plate, parallax decreases as compared with the liquid crystal layer of substrates 
31 and 1 12, and the reflective mold liquid crystal display which formed the reflecting plate in the opposite 
hand By combining with the White teller mold guest host mode in which the liquid crystal display of such 
fo018] gUratl ° n ment, ° ned ab ° Ve> a 8tU1 bri & hter reflective mold liquid crystal display is realizable. 

[Problem(s) to be Solved by the Invention] Although the utilization effectiveness of light improves and a 
bright display image is obtained by considering as a configuration as shown in drawing 21 - drawing 24 
the following inconvemence by irregularity which was mentioned above arises. That is, Heights 42a and 
20a are formed m the front face of organic compound insulators 42 and 20, and reflectors 38 and 22 are 
formed on the organic compound insulator 42 which has Heights 42a and 20a and 20 
[0019] Reflectors 38 and 22 are created by carrying out pattern formation to a predetermined 
configuration, after forming in the whole surface the metal membrane which serves as reflectors 38 and 
22 first. The etching method is used for this pattern formation. Although dissolution clearance of the 
metal membrane of the part which is not required is carried out with an etching reagent at the time of 
etching, said etching reagent permeates among the metal membrane and organic compound insulators 42 
and 20 which it should leave as reflectors 38 and 22 in this case. In the edge part of the metal membrane 
which should remain, it is so remarkable that osmosis of an etching reagent has many interfaces of the 
metal membrane and organic compound insulators 42 and 20 concerned, by forming Heights 42a and 20a 
as mentioned above, its interface increases seemingly and it becomes remarkable permeating [ of an 
etching reagent J it. Moreover, although membranes are formed for example, by the sputtering method 
when the coat nature of this metal membrane is bad, it becomes remarkable permeating [ of an etching 
reagent ] a metal membrane. 6 

[0020]Thus, if an etching reagent permeates, the formed reflectors 38 and 22 will exfoliate from the edge 
part. The picture element in which reflectors 38 and 22 exfoliated turns into a defective picture element 
and reduces display grace remarkably. Moreover, since the exfoliative reflectors 38 and 22 exist in a liquid 
crystal layer, they have a possibility that a short circuit may arise by this between other reflectors 38 and 
22 and the transparent electrode which counters reflectors 38 and 22. 

[0021] In addition, in the example shown in drawing 21 and drawing 22 , although heights 42a is not 
prepared in the front face of the organic compound insulator 42 on said wiring 32 and 39 in order to avoid 
the short circuit of a reflector 38, and the gate and the source bus wiring 32 and 39, the field in which 
rnnooi L° r preventin S exfoliation which was mentioned above is not prepared is not specified. 
10022J The object of this invention is bright and is offering a reflective mold liquid crystal display without 
deterioration of the display grace by exfoliation of a reflector. 
[0023] 

[Means for Solving the Problem] Intervene a liquid crystal layer and, on the other hand, of the substrates 
of a couple with which opposite arrangement of this invention is carried out, and either has translucency 
at least the liquid crystal layer side front face of a substrate It has the reflector which reflects the incident 
light Irom the another side substrate side which has translucency. The liquid crystal layer side front face 
of an another side substrate In the reflective mold liquid crystal display which has the electrode of 
translucency, said reflector has an irregularity-like front face. In the periphery section of said reflector It 
is the reflective mold liquid crystal display characterized by choosing as 100% or less of range the rate 
that the field except irregularity-like the surface hollow or the heights to the periphery section field 
concerned occupies, 60% or more. Intervene a liquid crystal layer and, on the other hand, of the 
substrates of a couple with which opposite arrangement of this invention is carried out, and either has 
translucency at least moreover, the liquid crystal layer side front face of a substrate Two or more 
reflectors which are the display picture elements which reflect the incident light from the another side 
substrate side which has translucency, The **** electrode with which the electrical potential difference 
for the display impressed to each reflector is supplied, It has two or more switching elements which 
supply / intercept individually the electrical potential difference from said **** electrode to two or more 
reflectors. The liquid crystal layer side front face of an another side substrate In the reflective mold liquid 
crystal display which has the common electrode of the liquid crystal layer side front face concerned which 
has wrap translucency for the whole surface mostly, said reflector has an irregularity-like front face In 
the periphery section of said reflector It is the reflective mold liquid crystal display characterized by 
choosing as 100% or less of range the rate that the field except irregularity-like the surface hollow or the 
heights to the periphery section field concerned occupies, 60% or more. Moreover, the rate of one width of 
face of a direction parallel to said direction of the periphery section of said reflector to lay length with this 
invention parallel to the edge at which said reflector has the shape of a rectangle or an abbreviation 
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rectangle, and counters mutually [ the reflector concerned ] is characterized by being chosen as 10% or 
less of range 0.3% or more. Moreover, the hollow or heights in one reflector of this invention is 
characterized by being arranged irregularly. Said hollow or heights of this invention is characterized by 
consisting of two or more kinds of configurations where one kind differs from magnitude further again 
Moreover, said hollow of this invention or the array pattern of heights is characterized by being 
identically chosen in each reflector. Said hollow of this invention or the array pattern of heights is 
characterized by being chosen so that it may be mutually reversed between adjoining reflectors further 
again. Moreover, said reflector and **** electrode of this invention are characterized by opening spacing 
holding insulation mutually and on the other hand being formed in the liquid crystal layer side front face 
of a substrate. 
[0024] 

[Function] If this invention is followed, at least, either carries out opposite arrangement of the substrate 
of the couple which has translucency through a liquid crystal layer, and a reflective mold liquid crystal 
display is constituted, and on the other hand, as for the liquid crystal layer side front face of a substrate 
inside I it is the substrate of said couple ] has a reflector, and, as for the liquid crystal layer side front face 
of an another side substrate, it has the electrode of translucency. The lapping part of a reflector and a 
band electrode is a display picture element, and the light which carried out incidence from the another 
side substrate side which has translucency is reflected by the reflector. 

[0025] Moreover, if this invention is followed, at least, either intervenes a liquid crystal layer and carries 
out opposite arrangement of the substrate of the couple which has translucency, and a reflective mold 
liquid crystal display is constituted, and on the other hand, as for the liquid crystal layer side front face of 
a substrate, inside [ it is the substrate of said couple ] has two or more reflectors, a **** electrode, and two 
or more switching elements, and, as for the liquid crystal layer side front face of an another side substrate 
it has a common electrode. 

[0026] A reflector is a display picture element which reflects the incident light from the another side 
substrate side which has translucency, the electrical potential difference for the display impressed to each 
reflector is supplied to a **** electrode, and said electrical potential difference is supplied / intercepted by 
said reflector by the switching element individually prepared to two or more reflectors, a common 
electrode - the liquid crystal layer side front face of an another side substrate - it has a bonnet and 
translucency for the whole surface mostly. 

[0027] In such a reflective mold liquid crystal display, the rate that the field except the hollow or heights 
to the periphery section field concerned occupies is chosen as 100% or less of range 60% or more in the 
field which said reflector has an irregularity-like front face and has predetermined die length toward the 
method of inside from the periphery of the periphery section, i.e., a reflector front face. That said 
percentage is 100% means that there is not a hollow or heights in the periphery section thoroughly. In 
order to make a reflector front face into the shape of irregularity, the front face in which a reflector should 
be formed is made into the shape of irregularity, and after forming the metal membrane which serves as a 
reflector all over the front face concerned, a reflector is formed by carrying out pattern formation of said 
metal membrane. Etching is used for the pattern formation of a metal membrane, and dissolution 
clearance of the metal membrane which is not required is carried out. 

[0028] In said reflective mold liquid crystal display, a hollow or heights is not [ that it is comparatively 
few or J in the periphery section of a reflector, and the hollow or heights formed in the part equivalent to 
the periphery section of the reflector of the front face in which a reflector should be formed for this reason 
is also being comparatively few or completely lost. For this reason, in the edge part of the metal 
membrane which remains as a reflector, the interface of the front face and metal membrane in which a 
reflector should be formed decreases comparatively, and the amount in which an etching reagent 
permeates from both interface at the time of etching for carrying out pattern formation of said metal 
membrane decreases. 

[0029] Therefore, the exfoliation from the edge part of a reflector is prevented and generating of a 
defective picture element decreases. Moreover, it is also prevented that a short circuit occurs between the 
band electrodes or common electrodes which counter other reflectors and reflectors with the exfoliative 
reflector. Furthermore, a reflector functions as a reflecting plate and, on the other hand, parallax reduces 
it with the liquid crystal layer side of a substrate by this as compared with the reflective mold liquid 
crystal display which formed the reflecting plate in the opposite hand. 

[0030] It was checked by making into 100% or less of range the rate that the field except the hollow or 
heights in the periphery section of said reflector occupies, 60% or more that exfoliation of the edge part of 
a reflector does not arise. 

[0031] Moreover, if this invention is followed, a reflector will have the shape of a rectangle or an 
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abbreviation rectangle, and the rate of one width of face of a direction parallel to said direction of the 
periphery section of said reflector to lay length parallel to the edge which counters mutually [ a reflector ] 
will be chosen as 10% or less of range 0.3% or more. A hollow or heights which was mentioned above in 
the periphery section chosen as such magnitude is formed. 

[0032] Moreover, if this invention is followed, the hollow or heights in one reflector will be arranged 
irregularly. Moreover, said hollow or heights consists of two or more kinds of configurations where one 
kind differs from magnitude, preferably. Moreover, said hollow or the array pattern of heights is 
preferably made the same in each reflector. Moreover, said hollow or the array pattern of heights is 
preferably reversed mutually between adjoining reflectors, since each of these shows the same reflection 
property by every picture element - uniform -- high -• it becomes possible to obtain a bright contrast 
display image. 

[0033] Moreover, if this invention is followed, said reflector and **** electrode will open spacing holding 
insulation mutually, and will be formed in the liquid crystal layer side front face of the aforementioned 
one side substrate. Thus, even if it is a time of a reflector and a **** electrode being formed, as mentioned 
above, it is comparatively bright by making a reflector front face into the shape of irregularity, and the 
reflective mold liquid crystal display which was excellent in display grace without exfoliation of a 
reflector can be created. 
[0034] 

[Example] Drawing 1 is the top view of the reflective mold liquid crystal display 61 of the active-matrix 
mold which is one example of this invention expanding and showing a substrate 51 on the other hand. At 
east among the substrates 51 and 71 of a couple with which either has translucency, the reflective mold 
liquid crystal display 61 intervenes, and a liquid crystal layer is constituted. 

[0035] On the insulating substrate 78 of the substrates 51 and 71 of said couple which constitutes a 
substrate 51 on the other hand, for example, is realized with glass, two or more gate bus wiring 52 is 
mutually formed in parallel. The gate electrode 56 has branched from the gate bus wiring 52 Moreover 
insulation is held mutually [ said two or more gate bus wiring 52 ], and two or more source bus wiring 53 
is formed m the direction which intersects perpendicularly mutually. The source electrode 57 has 
branched from the source bus wiring 53. A reflector 54 is formed in the field of the shape of a rectangle on 
a substrate 51 while being formed, when two or more gate bus wiring 52 and two or more source bus 
wiring 53 cross. In order to hold insulation mutually with the gate bus wiring 52 and the source bus 
wiring 53, a reflector 54 opens spacing Wl - W4, and is prepared. 

£° 3 r!t? id reflector 54 ' and the S ate bus wiring 52 and the source bus wiring 53 are connected through 
the 1FT component 55 which is a switching element. The TFT component 55 is constituted including said 
gate electrode 56 and the source electrode 57, and the drain electrode 58 connected to a reflector 54 and 

t m !? tl0ns the drain electrode 58 and a reflector 54 later, it is connected by the contact hole 59 
10037J Two or more hollows 60a and 60b are established in the front face of said reflector 54, and said 
front face has become irregularity-like by this. In periphery section 54a of the reflector 54 which attaches 
and shows a slash in drawing 1 although it is in the whole surface mostly of reflector 54 front face as for 
two or more hollows 60a and 60b, Hollows 60a and 60b are formed as follows. That is, the rate that the 
field except the hollows 60a and 60b to all the fields of periphery section 54a occupies is chosen as 100% or 
less of range 60% or more. What is illustrated is the case where Hollows 60a and 60b are not formed in 
said periphery section 54a at all, when it chooses to 100%. In addition, periphery section 54a is a field 
which has predetermined die length toward the method of inside from the periphery of the front face of a 
reflector 54, and said predetermined die length is expressed in this example by A2 and B-2. 
10038] Moreover, at this example, two or more hollows 60a and 60b consist of two different kinds of 
magnitude of hollows 60a and 60b for the hollow of plurality being arranged [ and ] irregularly in one 
reflector 54 In addition, the number of two or more hollows may be one, and consisting of three or more 
kinds of configurations where magnitude differs also belongs to this invention in the range. 
[0039] As for depth H of said hollows 60a and 60b, it is still more desirable to be referred to as 10 
micrometers or less. Generally, the thickness of a liquid crystal layer is 10 micrometers or less, and can 
make dispersion in liquid crystal thickness small by choosing depth H as mentioned above. In this 
example, the magnitude of Hollows 60a and 60b set the diameters at the maximum equator Dl and D2 of 
?™°T ^ eCtl ° n confi Su ration to 10 micrometers and 5 micrometers, and depth H could be 0.6 micrometers 
10040J Drawing 2 is the sectional view showing the reflective mold liquid crystal display 61. With 
reference to drawing 2 , the manufacture approach of the reflective mold liquid crystal display 61 is 
explained. For example, on the Corning, Inc. make, and the insulating trade name # substrate 78 which 
consists of the glass realized by 7059, said gate bus wiring 52 and the gate electrode 56 are formed. This 
torms fa film with a thickness of 3000A by the sputtering method all over the insulating substrate 78 
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and is created by carrying out pattern formation of the Ta film concerned by the photolithography method 
and the etching method. 

[0041] I Next, said gate bus wiring 52 and the gate electrode 56 are covered, and gate dielectric film 62 is 
formed, this -- for example, plasma CVD (Chemical Vapor Deposition) -- it is created by forming the SiNX 
film with a thickness of 4000A by law. Moreover, it can create also by anodizing the gate bus wiring 52 
and the gate electrode 56, and forming 20Ta5 film. In this example, the SiNX film, the a-Si layer with a 
thickness of 1000 moreA, and the n+ mold a-Si layer with a thickness of 400A were continued and formed 
m this order by the plasma-CVD method. Pattern formation of an a-Si layer and the n+ mold a-Si layer is 
carried out simultaneously, the semi-conductor layer 63 is formed of an a-Si layer, and the contact layers 
64 and 65 are formed of an n+ mold a-Si layer, respectively. 

f£H^ n c the f fu me( ! member is covered . ^ ov <* ^e insulating substrate 78, Mo film with a thickness 
ol 2000A is formed by the sputtering method, and the source bus wiring 53, the source electrode 57, and 
the drain electrode 58 are formed by carrying out pattern formation of the Mo film concerned. Thus, the 
l r l component 55 is created. 

[0043] The organic compound insulator 66 which has an irregularity-like front face by the approach of 
mentioning later all over the insulating substrate 78 with which the TFT component 55 was formed is 
tormed, said reflector 54 is further formed on an organic compound insulator 66, and the front face of a 
reflector 54 also becomes irregularity-like by the front face of the shape of irregularity of an organic 
compound insulator 66. Therefore, the hollow equivalent to the hollows 60a and 60b which reflector 54 
front face which was mentioned above to the field in which the reflector 54 of an organic compound 
insulator 66 should be formed has is formed. Moreover, the contact hole 59 for connecting a reflector 54 
with the drain electrode 58 is established in the predetermined field of an organic compound insulator 66 
On the organic compound insulator 66 in which the reflector 54 was formed, said reflector 54 is covered 

^^!„ 0rientatl0n film 67 is formed - Thus - on the other hand > a substrate 51 is created. 
10044] Moreover, a light filter 72 is formed, for example on said insulating substrate 78 and the insulating 
substrate 7S l which consists of glass etc. similarly. A light filter 72 consists of cyanogen filter 72a and red 
niter 72b which are prepared corresponding to each picture element. On a light filter 72, the common 
electrode 73 with a thickness of 1000A realized by ITO is formed. Furthermore, the orientation film 74 is 
tormed on the common electrode 73. Thus, the another side substrate 71 is created 

10045] On the other hand, the orientation film 67 of a substrate 51 and the orientation film 74 of the 
another side substrate 71 are created by performing rubbing washing, after [ said ] forming the resin film 
first calcinating the resin film concerned at 180 degrees C and performing rubbing processing to a 
direction further on the other hand. Rubbing washing is processing which cleans ultrasonically the 
substrate front face by which rubbing processing was carried out by organic solvents, such as isopropyl 
alcohol, and is processing for removing the dirt produced at the time of rubbing 

10046] It pastes up with the adhesives by which each part material was formed as it mentioned above and 
which it reached on the other hand, the another side substrates 51 and 71 have been arranged as the 
mutual orientation film 67 of a substrate and 74 front faces countered, for example, mixed the 
4.5-micrometer spacer. Adhesives are formed in the periphery section of one of substrates by screen 
printing. Moreover, at this time, the injected hole for liquid crystal impregnation is prepared, and a liquid 
crystal ingredient is poured in by the vacuum pouring-in method from the injected hole concerned. Of this 

a v ■ ? f a C0Uple and the liquid crystal lfl y er 75 which intervenes among 71 are formed. 
10047J As a liquid crystal ingredient, the ingredient of the guest host mold which mixed black dichroism 
coloring matter in the pneumatic liquid crystal, for example is used. In this example, the Merck Co. make 
and a trade name ZLI4792 (refractive-index anisotropy deltan=0.13) were used as a pneumatic liquid 
crystal, and the mixture of an azo system and anthraquinone system coloring matter was used as 
dichroism coloring matter, respectively. Moreover, 1.3% of chiral agent was mixed into the liquid crystal 
ingredient As said chiral agent, the Merck Co. make and a trade name S-811 were used. Since the twist 
pitch i>0 of a hquid crystal molecule is set as 5 micrometers by this chiral agent and thickness d of the 
hquid crystal layer 75 is set as 4.5 micrometers by said spacer, d/PO is set as about 0.9. 
10048J Drawing 3 is drawing showing the relation of the rubbing processing directions 67a and 74a given 
to each orientation film 67 and 74 at the time of substrate lamination. Thus, as rubbing processing 
direction 67a given to the orientation film 67 and rubbing processing direction 74a given to the 
orientation film 74 become an opposite direction mutually, substrates 51 and 71 are lamination **** 
Iherelore, the twist angle of the liquid crystal molecule between substrates becomes about 360 degrees A 
display is performed by the principle of operation as the liquid crystal display in the White Taylor mold 
guest host mode with such almost same reflective mold liquid crystal display 61 of a configuration. In the 
liquid crystal display in the White Taylor mold guest host mode, the twist angle of the liquid crystal 
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molecule between substrates becomes 720 degrees or more. 

[0049] Picture element 76a shown in drawing 2 shows the orientation condition of liquid crystal molecule 
75a at the time of no electncal-potential-difference impressing, and dichroism coloring matter 77 in this 
case, 360-degree twist orientation of the liquid crystal molecule 75a is carried out between a substrate 51 
and 71, and it carries out orientation also of the dichroism coloring matter 77 along with this liquid 
crystal molecule 75a. With dichroism coloring matter 77, since the incident light which carried out 
incidence from the another side substrate 71 side at this time is altogether absorbed even if it is the light 
of all polarization, it serves as a black display. 

[0050] On the other hand, picture element 76b shows the orientation condition of liquid crystal molecule 
75a at the time of electrical-potential-difference impression, and dichroism coloring matter 77, in this 
case, in the part which is separated from the comparatively weak orientation film 67 and 74 of the 
orientation restraining force of the orientation film 67 and 74, orientation of the liquid crystal molecule 
75a is carried out in the direction of electric field, and it carries out orientation also of the dichroism 
coloring matter 77 along with liquid crystal molecule 75a. Since it reflects and outgoing radiation of the 
incident light which carried out incidence from the another side substrate 71 side at this time is carried 
out with a reflector 54, without being absorbed with dichroism coloring matter 77, it serves as color 
specification based on a light filter 72. 

[0051] In addition, the configuration of the TFT component 55 is not restricted to bottom product gate 
structure which was mentioned above, and preparing the TFT component of top gate structure also 
belongs to the range of this invention. Moreover, using metals, such as aluminum and Ti, the alloy of 
aluminum and Si, the alloy of Kr and Ta, etc. as the gate, the source, and drain electrodes 56-58 also 
belongs to the range of this invention besides the metallic material mentioned above, moreover -- as gate 
dielectric film 62 - Si02 etc. -- it is also possible to use an insulating material. Furthermore, in this 
example, also although it explains and excels about an a-SiTFT component as a TFT component 55, it is 
also possible to use a p-SiTFT component. 

[0052] Moreover, in this example, since refractive-index anisotropy deltan of a liquid crystal ingredient 
was set to 0.13 and thickness d of a liquid crystal layer was set up with 4.5 micrometers, deltan-d is set to 
about 0.585 micrometers, deltan-d is not restricted to the value mentioned above, and is preferably 
chosen as 0.6 micrometers or less still more preferably 1.0 micrometers or less. If deltan-d is too large in 
order that light may carry out the rotatory polarization in the liquid crystal layer 75, absorption of 
dichroism coloring matter 77 serves as imperfection. 

[0053] Drawing 4 is the sectional view, showing gradually the formation approach of the hoUows 60a and 
60b of reflector 54 front face of a substrate 51 on the other hand. As it mentions above, after the TFT 
component 55 is formed on the insulating substrate 78, as shown in drawing 4 (l), the TFT component 55 
is covered in the front face of said insulating substrate 78, and the resist film 81 is formed, the resist film 
81 - for example, Tokyo - adaptation -- shrine make - it realizes by trade name OFPR-800 and a resist 
him ingredient is applied by the spin coat method by which an engine speed is set as 500rpm - 3000rpm. 
In this example, the resist film ingredient was applied for 30 seconds at the engine speed of 3000rpm, and 
the resist film 81 of 1.2-micrometer thickness was created. In addition, after applying, preba'king 
processing (heat treatment) is carried out for 30 minutes at 100 degrees C. 

[0054] Next, on the resist film 81 applied as shown in drawing 4 (2), the mask 82 with which light 
transmission field 82a and protection-from light field 82b were formed in the predetermined pattern is 
arranged, and exposure processing is performed by light 83. then, Tokyo - adaptation - a development is 
performed by shrine make and trade name NMD-3 (2.38%). The heights according to the pattern of a 
mask 82 are formed of this. 

[0055] In a substrate which was mentioned above, the heights 84 which the rough edge of the character of 
the heights was rounded off as shown in drawing 4 (3), and became smooth are formed by heat-treating at 
120 degrees C - 250 degrees C. At this example, heat treatment was performed for 30 minutes at 180 
degrees C. Furthermore, the same resist ingredient as the resist film 81 which covered and mentioned the 
formed heights 84 above is applied, and the organic compound insulator 66 which consists of a resist 
ingredient and said heights 84 concerned is formed. Spreading of a resist ingredient is performed by the 
spin coat method, and the condition is chosen in 20 seconds at the rotational frequency of 920rpm - 
3500rpm In this example, the resist ingredient was applied for 20 seconds by 2200rpm, and the organic 
compound insulator 66 with a thickness of 1 micrometer was formed. The front face of the formed organic 
compound insulator 66 becomes irregularity-like by said heights 84. 

[0056] Then, a contact hole 59 is formed in said organic compound insulator 66 of exposure and a 
development. The metal membrane furthermore used as a reflector 54 is formed on an organic compound 
insulator 66. As a metal membrane, aluminum, nickel, Cr, Ag, etc. can be used, for example. Moreover, 
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the thickness of a metal membrane is chosen as 0.01 micrometers - about 1.0 micrometers. In this 
example aluminum was formed with the vacuum deposition method. The reflector 54 as shown in 
drawing 4 (4) is formed by exposing, developing and etching the metal membrane furthermore formed. In 
the front face of the reflector 54 concerned, since said organic-compound-insulator 66 front face is 
irregularity-like, Hollows 60a and 60b are formed and it becomes irregularity-like 
10057] Drawing 5 is the top view showing the mask 82 used in case the organic compound insulator 66 
which has an irregulanty-like front face is created. Using the mask 82 concerned, as mentioned above, 
two or more heights 84 which consist of a resist ingredient are formed, and an organic compound 
insulator 66 is formed by covering these heights 84 and applying a resist ingredient. The configuration 
and array pattern of heights 84 are determined by light transmission field 82a and protection-from-light 
held 82b which a mask 82 has, and the configuration and array pattern of Hollows 60a and 60b on an 
orgamc compound insulator 66 are also determined by this. The array pattern of light transmission field 
82a ot a mask 82 is identically arranged in each picture elements 76c-76f so that it may be illustrated for 
example. 

[0058] Drawing 6 is the top view showing other masks 85. With a mask 85, between the picture elements 
which adjoin so that it may be illustrated, it is mutually reversed and is arranged. That is, in picture 
element 76c, the array pattern of picture element 76c and picture elements 76d and 76e serves as relation 
ol axial symmetry, and is the same about other picture elements 76d-76f. 

[0059] As a mask used in case the organic compound insulator 66 which has an irregularity-like front face 
is created, it is also possible to use the following masks 86-90 other than said masks 82 and 85 
10060J Drawing 7 is the top view showing the distance r between the hollows 60 of the plurality of the 
front face of a reflector 54. Moreover, drawing 8 is a graph which shows relation with the distance r and 
distance s r which exists in front face of one reflector 54 existence number. Two or more desirable hollows 
60 must make the distance rl-r7 between the hollows 60 as shown in drawing 7 exist by the same 
frequency m this example, in order to arrange a hollow 60 irregularly in true semantics, although 
irregularly arranged with one reflector 54. in an ideal array, it becomes like the sign Ll of drawing 8 - 
although kicked -- actual -- distance » r -- as long as -- since it is few or there is completely nothing when 
I be / nothing J close to 0, it becomes like a sign L2. For this reason, interference of the reflected light 
arises and deterioration of display grace is caused. 

[0061] In order to cancel interference of the reflected light which was mentioned above, the mask for 
torming the hollow 60 which overlapped mutually is used. 

[0062] Drawing 9 is the top view showing the masks 86-90 of further others. Light transmission field 86a 
of one kind of magnitude is formed in the mask 86 shown in drawing 9 (l), and it has on it the field with 
which light transmission field 86a laps. Other fields are protection-from-light field 86b. The light 
transmission fields 87a and 87b of two kinds of magnitude are formed in the mask 87 shown in drawing 9 
(2) and it has on it the field with which the light transmission fields 87a and 87b concerned lap. Other 
fields are protection-from-light field 87c. The light transmission fields 88a, 88b, and 88c of three kinds of 
magnitude are formed in the mask 88 shown in drawing 9 (3), and other fields are 88d of 
protection-from-hght fields. The light transmission fields 89a, 89b, and 89c of three kinds of magnitude 
are formed m the mask 89 shown in drawing 9 (4), and it has on it the field with which the light 
transmission fields 89a, 89b, and 89c concerned lap. Other fields are 89d of protection-from-light fields 
The light transmission fields 90a and 90b of two kinds of magnitude are formed in the mask 90 shown in 
drawing 9 (5), and other fields are protection-from-light field 90c. 

[0063] Even if it uses which masks 82, 85-90 mentioned above, it is possible to form the front face of the 
shape of irregularity based on this invention in a reflector 54. In addition, corresponding to the 
photosensitivity (a negative mold or positive type) of the resist ingredient which uses the light 
transmission and the protection-from-light field which are formed in masks 82, 85-90, light transmission / 
protection-from-hght part is chosen. In order to cancel interference of the reflected light which was 
mentioned above, the masks 86, 87, and 89 as shown in drawing 9 (l), (2), and (4) are used 
10064J Drawing 10 is the sectional view showing the heights 84a and 84b formed in the insulating 
substrate 78 as mentioned above, respectively. Drawing 10 (l) shows the case where a mask with which 
heights do not lap is used, and drawing 10 (2) shows the case where a mask with which heights lap is 
used^ As shown in drawing 10 (l), all heights 84a formed using a mask with which heights do not lap has 
height hi, and all the angles with the straight line assumed along the dip of heights 84a to accomplish 
turn into angle alpha 1 from the front face of a substrate 51, and the front face of the substrate 51 
concerned. 

[0065] It is the same as that of heights 84a one heights 84a of the heights 84a and 84b formed using a 
mask with which heights lap as shown in drawing 10 (2) on the other hand is indicated to be to drawing 
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10 (1), and hollow 84c is formed in heights 84b of another side of the field with which a light transmission 
held which the used mask mentioned above laps. The die length from the point of having dented hollow 
84c most to the top-most vertices of heights 84b is h2, and is parallel to the front face of a substrate 51 
and the angle of the flat surface which has the point of having dented said hollow 84c most, and the 
straight line assumed along the dip of heights 84b from the flat surface concerned to accomplish turns 
into angle alpha 2. 

[0066] As shown in drawing 1 , the reflector 54 in this example is a rectangle-like mostly. Short hand lay 
length which intersects perpendicularly with said longitudinal direction excluding Al and TFT 
component 55 part in the die length of the longitudinal direction of the reflector 54 except TFT component 
55 part is set to Bl. If one width of face of a direction parallel to said longitudinal direction of periphery 
section 54a of a reflector 54 is set to A2 and one width of face of a direction parallel to said direction of a 
short hand of periphery section 54a of a reflector 54 is made into B-2 (A2/A1) xlOO and (B-2 / Bl) xlOO are 
chosen as 10% or less of range 0.3% or more. 

a 0 .? 67 !/^* 1 " 8 examp,e ' A1 was set to 300 micrometers and Bl was set to 150 micrometers. Moreover, both 
A2 and B-2 are setting to 3 micrometers, become x(A2/Al) 100=1%, and become x(B-2 / Bl)l00=2%. If the 
range of A2 is 0.9 micrometers - 30 micrometers in the case of this example, B-2 will fulfill the conditions 
mentioned above when it was the range of 0.5 micrometers - 15 micrometers. When the range of A2 and 
B-2 was smaller than the above-mentioned range, it was checked that exfoliation of the reflector 54 by 
osmosis of the etching reagent at the time of etching at the time of forming a reflector 54 occurs. Moreover 
when the range of A2 and B-2 is larger than the above-mentioned range, even if it is the light from all' 
directions, the effectiveness reflected in the vertical direction to the display screen becomes low, and 
improvement in the brightness of a display image cannot be aimed at. 

[0068] The following table 1 shows the relation between the value of X (A2/A1) (xlOO or (B-2 / Bl) xlOO) 
and the display condition of a reflective mold liquid crystal display and generating of exfoliation of a 
reflector 54. it was checked that the effectiveness reflected in the almost vertical direction to the display 
screen is not fully acquired even if exfoliation of a reflector 54 arises, and exfoliation is the light from all 
directions in X= 20% in X= 0% when [ with the good display condition / which are not produced ] mirror 
? v- n oo? Te Jf t00 J 8tron « 8180 although kicked also although kicked. The display condition is almost good 
to X- 0 .3/o, 5/o, and 10% of case, and it was checked that there is no generating of exfoliation of a reflector 
54, or there is almost nothing. 
[0069] 
[A table 1] 



X (%) 


0 


0. 3 


5 


1 0 


20 




as 


a* 


m 












m 


m 


* 



[0070] Drawing 11 is the top view showing other examples of hollow 60a formed in a reflector 54 
Although the example mentioned above is an example which does not prepare hollow 60a in periphery 
section 54a at all, the example which forms hollow 60a in periphery section 54a so that it may be 
illustrated also belongs to the range of this invention. However, as mentioned above, it is chosen so that 
the rate that the field except hollow 60a to all the fields of periphery section 54a, i.e., the field which 
attaches and shows a slash in drawing 11 , occupies may become 100% or less 60% or more. When said 
rate became smaller than 60%, it was checked that an etching reagent permeates between a reflector 54 
and an organic compound insulator 66 at the time of etching for creation of a reflector 54, and a reflector 
54 exfoliates. 

[0071] Drawing 12 is the top view of the others based on this invention showing a substrate 69 on the 
other hand. On the other hand, although a substrate 69, on the other hand, consists of said the same 
members as a substrate 51, it is characterized by forming Heights 68a and 68b in a reflector 54 instead of 
said hollows 61a and 61b. Heights 68a and 68b are the conditions which were mentioned above like said 
hollows 61a and 61b, and are prepared by the same approach. The effectiveness same with having 
mentioned above is acquired also by forming Heights 68a and 68b. 

[0072] Dj^ving_13 is other examples of this invention, and is the sectional views showing the reflective 
mold liquid crystal display 91 of the simple matrix type which made the front face of a reflector the shape 
ot irregularity by other approaches. Moreover, drawing 14 is the top view showing the mask 99 used in 
case hollow 92a is formed in the insulating substrate 123 of the reflective mold liquid crystal display 91 
Ihe reflective mold liquid crystal display 91 is constituted through the liquid crystal layer 98 among the 
substrates 92 and 95 of a couple with which either has translucency at least. 
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[0073] Although two or more band-like reflectors 93 which open spacing in parallel mutually and are 
arranged are formed in the front face of the insulation substrate 123 of the substrates 92 and 95 of said 
couple which constitutes a substrate 92 on the other hand, and is realized with glass, hollow 92a is first 
formed m the predetermined field of the insulating substrate 123 in which a reflector 93 should be formed. 
This hollow 92a is created by forming the photoresist film first on the insulating substrate 123 and 
arranging, exposing and developing the mask 99 shown in drawing 14 on said photoresist film, for 
example etching using a hydrofluoric acid. The mask 99 shown in drawing 14 has said masks 82, 85-90 
same light transmission field 99a, and protection-from-light field 99b to the field equivalent to one 
reflector of the magnitude of AlxBl. Moreover, since a hollow is formed in the periphery section which 
has predetermined die length toward the method of inside from the periphery of a reflector on the same 
conditions as having mentioned above, corresponding to this, arrangement of light transmission field 99a 
and protection-from-hght field 99b of the periphery section which has the die length A2 of a mask 99 and 
£>-z is chosen. 

[0074] On the insulating substrate 123 with which hollow 92a was formed, aluminum film with a 
thickness of 0 5 micrometers is formed by the vacuum deposition method. Next, aluminum film is exposed 
and developed and a reflector 93 is formed in a position by etching further. Hollow 93a is formed in the 
front face of a reflector 93 of hollow 92a of said insulating substrate 123. Furthermore, on the insulating 
substrate 123 said reflector 93 is covered and the orientation film 94 is formed. Thus, on the other hand 
a substrate 92 is created. 

[0075] Moreover, on the insulating substrate 124 realized, for example with glass, it is arranged in the 
direction which intersects perpendicularly in said reflector 93, two or more band electrodes 96 which have 
translucency are formed and the orientation film 97 is formed further. Thus, the another side substrate 
95 is created and as the mutual orientation film 94 and 97 counters, it is arranged, and like said 
reflective mold liquid crystal display 61, the substrates 92 and 95 of such a couple intervene the liquid 
crystal layer 98 and are pasted up. The lapping part of a reflector 93 and a band electrode 96 is a display 
picture element The liquid crystal layer 98 is realized by the same ingredient as said liquid crystal layer 
75. Moreover the orientation processing direction of the orientation film 94 and 97 as well as said 
orientation film 67 and 74 is arranged. 

[0076] Thus, it is possible also by forming direct hollow 92a in the glass insulating substrate 123 to make 
the tront face of a reflector 93 into the shape of irregularity. 

[0077] In addition, when not forming hollow 93a in the periphery section of a reflector 93, it is also 
possible to form hollow 92a in insulating substrate 123 front face which mentioned above the part 
Xli Ta u , pe " p u her y 8ect jon of the fields in which the reflector 93 of the glass insulating substrate 
126 should be formed by the well-known sandblasting method or the well-known polishing method using 
the wrap mask Moreover, forming also by bead spraying is possible. Furthermore, it is possible to form 

fnr^nrinTfif 1 *° f 8 ° f etchhlg the aUo * deemed, the approach of 

terming Si02 film which has an irregularity-like front face with a CVD method, or Si02 film, and to form 
by the approach of etching the Si02 film concerned etc. 

[0078] Drawing 15 is the sectional view showing down stream processing of said polishing method 
gradually. As indicated in drawing 15 (l) as the polishing method, the spherical bead 121 is sprinkled on 
the front face of the insulating substrate 123. The plate-like part material 122 is arranged on the front 
face of the msulating substrate 123 with which the bead 121 was sprinkled as shown in drawing 15 (2) It 
is the approach of creating hollow 92a in the front face of the insulating substrate 123 by applying a 
pressure, and rubbing, being able to shift in right and left and the direction of slant, and removing the 
plate-like part material 122 and a bead 121, as finally shown in drawing 15 (3). 

10079] Moreover, the bead sprinkling method is an approach currently indicated by JP.4-308816 A by 
these applicants and is the approach of forming much detailed irregularity by applying and calcinating 
the organic insulation resin which added the particle on the substrate front face 

10080J Drawing 16 is the top view of the reflective mold liquid crystal display 119 of the active-matrix 
mold which is the example of further others of this invention expanding and showing a substrate 101 on 
the other hand. At least, between the substrates 101,112 of a couple with which either has translucency, 
fnnJ-Ti % t m ° d l \ qmd CryStal display 119 int ervenes, and a liquid crystal layer is constituted. 
10081J On the insulating substrate 125 of the substrates 101,112 of said couple which constitutes a 
substrate 101 on the other hand, for example, is realized with glass, two or more signal wiring 102 is 
mutually formed m parallel. The lower electrode 105 has branched from signal wiring 102. Moreover, two 
or more rectangle-like reflectors 103 are mostly arranged in the shape of a matrix. A reflector 103 and 
said signal wiring 102 open the spacing W5 which holds insulation mutually, and are prepared, a reflector 
103 and signal wiring 102 - **** - it connects through the one terminal pair network component 104 
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which is a switching element. The one terminal pair network component 104 is constituted including the 
insulating layer 109 which intervenes between said lower electrode 105, the up electrode 106, and said 
electrode 105,106. the up electrode 106 and a reflector 103 •- **** -- as it mentions later, a contact hole 
107 connects. 

[0082] Two or more hoUows 111a and 111b are established in the front face of said reflector 103 and said 
front face has become irregularity-like by this. HoUows 111a and 111b are formed on the conditions as the 
example mentioned above in periphery section 103a of the reflector 103 in which a slash is attached and 
shown m drawing 16 although it exists in the whole surface mostly of the front face of a reflector 103, i e 
the field which has predetermined die length toward the method of inside from the periphery of a reflector 
103, that two or more hollows 111a and 111b are the same. What is illustrated is the case where Hollows 
111a and 111b are not established in periphery section 103a at all. In addition, said predetermined die 
length is expressed with A2 and B-2 in this example. 

[0083] Drawing 17 is the sectional view showing the reflective mold liquid crystal display 119. With 
reference to drawing 17 , the manufacture approach of the reflective mold liquid crystal display 119 is 
explained. For example, on the insulating substrate 125 which consists of glass etc., the base coat film 108 
is formed first. The base coat film 108 is realized by forming 20Ta5 film with a thickness of 5000A by the 
sputtering method. Moreover, as said insulating substrate 125, alkali free glass, borosilicate glass or 
soda glass could be used, and the Corning, Inc. make and trade name #7059 were used in this example. In 
addition, although formation of said base coat film 108 is also omissible, it becomes possible [ being able 
to prevent the contamination from said insulating substrate 125, and acquiring a good display property ] 
by forming the base coat film 108 concerned. 

tt)084] Next, said signal wiring 102 and the lower electrode 105 are formed on the base coat film 108. First 
Ta film with a thickness of 3000A is formed, for example by the reactive method sputtering method, and' 
pattern formation of the Ta film concerned is carried out to a predetermined configuration by the 
photolithography method. At the time of sputtering of said Ta film, Ta of 99.99% of purity was used as a 
target. Moreover, the mixed gas of an argon and nitrogen was used as reactant gas. A nitrogen content 
can be adjusted by adjusting the nitrogen quantity of gas flow to the total flow of said argon gas and 
nitrogen gas. Nitrogen concentration was made into 4.3% in this example. By choosing said nitrogen 
concentration as 3% - 7% of range, it is desirable for the good one terminal pair network component 104 of 
a nonlinear characteristic to be obtained, and to consider as 4% - 5.5% still more preferably. 
10085] Ta film by which pattern formation was carried out is anodized considering 1% of ammonium 
tartrate solution as electric-field liquid. The part into which the front face of Ta film oxidized by this 
serves as an insulating layer 109. Moreover, signal wiring 102 and the lower electrode 105 are formed of 
the part which did not oxidize. The thickness of an insulating layer 109 is chosen as 600A. 
10086] Furthermore, on the base coat film 108 with which the insulating layer 109 was formed, the metal 
membrane used as the up electrode 106 is formed. The metal membrane concerned is formed for example 
by the sputtering method, and by the photolithography method, pattern formation of it is carried out and 
let it be the up electrode 106. Ta, Cr, Ti, aluminum, etc. could be used as an up electrode 106, and Ti was 
used in this example. Thus, the one terminal pair network component 104 is formed. 
[0087] On the base coat film 108 with which the one terminal pair network component 104 was formed 
the organic compound insulator 110 which has an irregularity-like front face like the example mentioned 
above is formed. Hollows 111a and 111b are formed also in the front face of a reflector 103 of the hollow 
which said reflector 103 was furthermore formed on the organic compound insulator 110, and was formed 
in the front face of an organic compound insulator 110. Therefore, the hollow equivalent to the hollows 
111a and 111b which the front face of the reflector 103 which was mentioned above to the field in which 
the reflector 103 of an organic compound insulator 110 should be formed has is formed. Moreover the 
contact hole 107 for connecting a reflector 103 with the up electrode 106 is established in an organic 
compound insulator 110. Said reflector 103 is covered on the organic compound insulator 110 in which the 
reflector 103 was formed, and the orientation film 120 is formed. Thus, on the other hand, a substrate 101 
is created. 

[0088] Moreover, on the insulating substrate 126 which constitutes the another side substrate 112, a light 
filter 113 is formed like said example. A light filter 113 consists of cyanogen filter 113a and red filter 113b 
which are prepared corresponding to each picture element. On a light filter 113, the common electrode 
114 with a thickness of 2000A realized by ITO is formed. Pattern formation of the common electrode 114 
is carried out to the shape of a stripe using the photolithography method. The common electrode 114 by 
which pattern formation was carried out is covered, and the orientation film 115 is formed on a light filter 
113. Thus, the another side substrate 112 is created. 

[0089] Thus, while each part material was formed, the another side substrate 101,112 intervenes the 
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liquid crystal layer 116 like said example, and they are lamination The liquid crystal layer 116 is 
realized by the same ingredient as said liquid crystal layer 75. Thus, a display is performed by the same 
principle of operation as said reflective mold liquid crystal display 61 at the time of no 
electrical-potential-difference impressing the reflective mold liquid crystal display 119 constituted and 
electncal-potential-difference impression. Picture element 117a shown in drawing 17 shows the time of 
no electncal-potential-difference impressing, and picture element 117b shows the time of 
electrical-potential-difference impression, respectively. 

[0090] As mentioned above, according to this example, reflectors 54 and 93,103 have an irregularity-like 
front face, and irregularity is comparatively prepared few in the periphery sections 54a and 103a 
moreover -- or irregularity is not formed at all. In order to make the front face of reflectors 54 and 93,103 
into the shape of irregularity, the front face in which reflectors 54 and 93,103 should be formed is made 
into the shape of irregularity, and after forming the metal membrane which serves as a reflector all over 
the front face concerned, reflectors 54 and 93,103 are formed by carrying out pattern formation of said 
metal membrane. Etching is used for the pattern formation of a metal membrane, and dissolution 
clearance of the metal membrane which is not required is carried out. In the reflective mold liquid crystal 
displays 61 and 91,119 mentioned above, there are comparatively few the hollows or heights which are 
prepared in the periphery section of reflectors 54 and 93,103, or there is completely nothing, and there are 
also comparatively few the hollows or heights which are formed in the part equivalent to the periphery 
section of the reflector of the front face in which reflectors 54 and 93,103 are formed for this reason, or it 
is completely lost. For this reason, in the edge part of the metal membrane which should remain, an 
interface with the front face in which a metal membrane and a reflector concerned should be formed 
decreases comparatively, and the amount in which an etching reagent permeates from both interface at 
the time of etching for carrying out pattern formation of said metal membrane decreases. 
10091] Therefore, the exfoliation from the edge part of reflectors 54 and 93,103 is prevented and 
generating which is a defective picture element is prevented. Moreover, it is prevented that a short circuit 
occurs with the exfoliative reflector between other reflectors and the common electrode which counters a 
reflector. 

[0092] Moreover, since the front face of reflectors 54 and 93,103 is irregularity-like, even if it is the 
incident light from all directions, it can be made to reflect in the direction almost vertical to the display 
screen, and a bright display image is obtained by this. Furthermore, reflectors 54 and 93,103 function as 
a reflecting plate, and, on the other hand, parallax does not produce them with the liquid crystal layer 
side of substrates 51 and 92,101 by this as compared with the reflective mold liquid crystal display which 
formed the reflecting plate in the opposite hand. 

[0093] In the example mentioned above, also although the example which formed the TFT component 55 
and the one terminal pair network component 104 as a switching element is explained and it excels, the 
one terminal pair network component 104 is realized for example, with an MIM component. Moreover, it 
is also possible to use a varistor component, a diode ring component, etc. as a one terminal pair network 
component. 

[0094] Moreover, in this example, also although it explains and excels about guest host mode as a display 
mode of a liquid crystal display, it applies in the mode in which the PDLC (PolymerDispersed Liquid 
Crystal) mode and one polarizing plate other than guest host mode are used, phase transition mode, and 
the mode using a ferroelectric liquid crystal, and is possible. Moreover, also although it explains and 
excels about the example which used the complementary filter as a light filter in the example mentioned 
above, it is also possible to use the filter of red, green, and blue, and also it is also possible to apply to the 
liquid crystal display which performs monochrome display which does not use a light filter. 
[0095] In addition, at this example, although a reflector 54,103 and wiring 52 and 53,102 open spacing 
W1-W5 and are formed on an organic compound insulator 66,110, since said wiring 52 and 53,102 is 
covered and an organic compound insulator 66,110 is formed, a reflector 54,103 can also be prepared, as it 
superimposes on wiring 52 and 53,102. In this case, a reflector 54,103 opens spacing at which adjoining 
reflectors hold insulation, and is prepared. The area of a reflector 54,103 is expanded and a brighter 
display image is obtained by this. 

[0096] Drawing 18 and drawing 19 are the top views in which said one terminal pair network component 
104 was formed, and it was prepared as the reflector 103 was superimposed on signal wiring 102 and in 
which showing a substrate 101 on the other hand. As shown in drawing 18 , it sets into the lap part of 
signal wiring 102 and a reflector 103. When the lay length Cl which intersects perpendicularly with the 
longitudinal direction of said signal wiring 102 is chosen as a comparatively large value The borderline 
(line shown with a two-dot chain line in drawing 18 ) of periphery section 103a of a reflector 103 and the 
other field is chosen as the place of die length C2 (<Cl) from the edge by the side of the reflector 103 
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which signal wiring 102 superimposes toward a way among signal wiring 102. For example, when die 
length CI is 2 micrometers, die length C2 is chosen as 0.5 micrometers. 

[0097] Moreover, as shown in drawing 19 , when the longitudinal direction of said signal wiring 102 is 
chosen as a value with the comparatively small lay length C3 which intersects perpendicularly in the lap 
part of signal wiring 102 and a reflector 103, the field which has die length C4 (> C3) toward a way among 
reflectors 103 from the periphery of a reflector 103 is set to periphery section 103a. For example, when die 
length C3 is 0.1 micrometers, die length C4 is chosen as 0.5 micrometers. 

[0098] In addition, reflector 103 adjoining comrades open spacing W5 and W6, and are prepared. Spacing 
of reflector 103 comrades of the direction where spacing of reflector 103 comrades of a direction vertical to 
the longitudinal direction of signal wiring 102 is parallel to W5 is chosen as W6, respectively. 
[0099] Drawing 20 is the top view in which said TFT component 55 was formed, and it was prepared as 
the reflector 54 was superimposed on the gate bus wiring 52 and the source bus wiring 53 and in which 
showing a substrate 51 on the other hand. For example, in the lap part of the gate bus wiring 52 and a 
reflector 54, when the longitudinal direction of said gate bus wiring 52 is chosen as a value with the 
comparatively large lay length El which intersects perpendicularly, the field which has die length E2 
(<E1) toward a way among reflectors 54 from the periphery of a reflector 54 is set to periphery section 54a. 
For example, when die length El is 3 micrometers, die length E2 is chosen as 0.5 micrometers. 
[0100] Moreover, when the longitudinal direction of said source bus wiring 53 is chosen as a value with 
the comparatively small lay length E3 which intersects perpendicularly, for example in the lap part of the 
source bus wiring 53 and a reflector 54, the field which has die length E4 (> E3) toward a way among 
reflectors 54 from the periphery of a reflector 54 is set to periphery section 54a. For example, when die 
length E3 is 0.2 micrometers, die length E4 is chosen as 0.5 micrometers. 

[0101] In addition, reflector 54 adjoining comrades open spacing W7 and W8, and are prepared. Spacing 
of reflector 54 comrades of the direction where spacing of reflector 54 comrades of a direction parallel to 
the longitudinal direction of the source bus wiring 53 is parallel to the longitudinal direction of the source 
bus wiring 52 to W7 is chosen as W8, respectively. 
[0102] 

[Effect of the Invention] According to this invention, in the periphery section which a reflector has an 
irregulanty-like front face and has predetermined die length toward the method of inside from the 
periphery of a reflector, irregularity is prepared comparatively few as mentioned above. Or it is not 
prepared at all. Therefore, in case pattern formation of the reflector is carried out, in the edge part of the 
metal membrane which remains as a reflector, an interface with the front face in which a metal 
membrane and a reflector concerned should be formed decreases comparatively, and the amount which an 
etching reagent permeates from both interface decreases. For this reason, the exfoliation from the edge 
part of a reflector is prevented and generating which is a defective picture element is prevented. Moreover, 
it is also prevented by the exfoliative reflector that a short circuit occurs between other reflectors, a band' 
electrode, or a common electrode, furthermore - since the front face of a reflector is irregularity-like and 
every picture element shows the same reflection property uniform - high - a bright contrast display 
image is obtained. Since a reflector furthermore functions as a reflecting plate, parallax does not arise. 
10103] Moreover, according to this invention, the hollow or heights in one reflector is arranged irregularly. 
Moreover, said hollow or heights consists of two or more kinds of configurations where one kind differs 
from magnitude. Moreover, said hollow or the array pattern of heights is identically arranged in each 
reflector. Moreover, between adjoining reflectors, it is mutually reversed and said hollow or the array 
pattern of heights is arranged, since these show the reflection property with the all same at every picture 
element - uniform high - it becomes possible to obtain a bright contrast display image. 
[0104] moreover - according to this invention - said reflector and **** electrode - **** - spacing holding 
insulation is opened mutually and, on the other hand, it is formed in the liquid crystal layer side front 
face of a substrate, and even if it is such a case, it is comparatively bright and the reflective mold liquid 
crystal display which was exceUent in little display grace of exfoliation of a reflector can be created. 



[Brief Description of the Drawings] 

[Drawing l] It is the top view of the reflective mold liquid crystal display 61 which is one example of this 

invention expanding and showing a substrate 51 on the other hand. 

[Drawing 2] It is the sectional view showing the reflective mold liquid crystal display 61. 

[ Drawing 3] It is drawing showing the relation of the rubbing processing directions 67a and 74a given to 

each orientation film 67 and 74 at the time of substrate lamination. 

[ Drawing 4] It is said sectional view, showing gradually the formation approach of the hollows 60a and 
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60b of the front face of the reflector 54 on a substrate 51 on the other hand. 

[Drawing 5] It is the top view showing the mask 82 used in case the organic compound insulator 66 which 
has an irregularity-like front face is created. 
[Drawing 6] It is the top view showing other masks 85. 

[Drawing 7] It is the top view showing the distance r between the hollows 60 of the plurality of the front 
face of a reflector 54. 

[Drawing 8] It is the graph which shows relation with the said distance r and distanced r which exists in 
front face of one reflector 54 existence number. 

[Drawing 9] It is the top view showing the masks 86-90 of further others. 

[Drawing 10] It is the sectional view showing the heights 84a and 84b formed in the insulating substrate 
78, respectively. 

[ Drawing 111 It is the top view showing other examples of hollow 60a formed in said reflector 54. 
[ Drawing 12] It is the top view of the others based on this invention showing a substrate 69 on the other 
hand. 

[Drawing 13] It is other examples of this invention and is the sectional view showing the reflective mold 
liquid crystal display 91 which made the front face of a reflector 54 the shape of irregularity by other 
approaches. 

[ Drawing 14] It is the top view showing the mask 99 used in case hollow 92a is formed in the insulating 
substrate 123 of said reflective mold liquid crystal display 91. 

[Drawing 15] It is the sectional view showing down stream processing of the polishing method gradually. 

[ Drawing 16] It is the top view of the reflective mold liquid crystal display 119 which are other examples 

of this invention expanding and showing a substrate 101 on the other hand. 

[Drawing 17| It is the sectional view showing the reflective mold liquid crystal display 119. 

[Drawing 18] It is the top view in which it was prepared as the reflector 103 was superimposed on signal 

wiring 102 and in which showing a substrate 101 on the other hand. 

[Drawing 19] It is the top view of the others which prepared it as superimposed the reflector 103 on signal 
wiring 102 showing a substrate 101 on the other hand. 

[Drawing 20] It is the top view in which it was prepared as the reflector 54 was superimposed on the gate 
and the source bus wiring 52 and 53 and in which showing a substrate 51 on the other hand. 
[Drawing 21 | It is the top view of the conventional reflective mold liquid crystal display 30 showing a 
substrate 31 on the other hand. 

[Drawing 22] It is the sectional view showing said reflective mold liquid crystal display 30. 

[ Drawing 23] It is the top view showing the substrate 12 which has TFTll used for the active matrix 

which is the conventional example of further others. 

[Drawing 24] It is a sectional view when said substrate 12 is seen from cutting plane line X28-X28 shown 
in drawing 16 . 
[Description of Notations] 

51, 69, 92,101 On the other hand, it is a substrate. 

52 Gate Bus Wiring 

53 Source Bus Wiring 

54 93,103 Reflector 

55 TFT Component 
59,107 Contact hole 

60a, 60b, 111a, 111b Hollow 

61 91,119 Reflective mold liquid crystal display 

66,110 Organic compound insulator 

68a, 68b Heights 

71 95,112 Another side substrate 

73,114 Common electrode 

75 98,116 Liquid crystal layer 

96 Band Electrode 

102 Signal Wiring 

104 One Terminal Pair Network Component 
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#££©£Mil9B& igfttt©«g*£t£, S*f 
Bff£ff4m&©Bft*l^tf«iM&R'?&D« Sft 

[0 0 2 5] $fc*»flfcttAtf, £jN9£A£OT3fll 

woafio^so-^asojiMwiaiBtt, sacs 
»f«@fc, 3Ib«B£, n*©*^? 

[0 0 2 6] SI*Hffi(i, 8jra*£-f 

[0 0 2 7] COJ:5a:fi«I!«JW^lfe:6^T, 
MEfi«B»4Mi&tt©Bffi**U *©*«& tft 
t>*5««««iB©IWI*6rt#lciRi-3Tllfteoft** 

sKBMRMidmpOTSfctta 
a$£it< mm<D&tbz$fe&6 o %«± 1 o o %utq 

IEffl(cl{fns 0 MEftetf 1 0 0%T-*5ili;{i, 1 

[0028] tummm&mmT'it, smso 
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^t*j^T, xy?ymm%<Dmfre>mmtzm 

#'>ft<ft3o 

[0 0 2 9] LfctfoT, Ki«tt©xy S^BH)^© 
10 «IM»jk«nT» KK&l^©f8£MISi£* S. *fc, 
U fcgtJWIfc: <fc -p TWD&imMtBMmtBKltt 

fttsuMftts $ mmm® t vm-emtm&t s 
ztm±znz a sst, sMmmtEMmtLxm 
mu cftfc*oT-*»«©*M«fc agamies 

[0030] ttsmmnm<ommcm%wm£rcii 
ot&tm< w*<o&ib%m&it 6 o %«± 1 o o %wt 

©IBB fc-fSCfclcioT, SW«ffi©x y s^©« 

20 «jw±i:ft^iii:wiB«nft. 

[0031] ifc*»WfcfieAtf, gimajggs it 
h*®**??*^ 5imi©si'icttA-rsws(<:¥ 

ffft £[p)©gS left* « SulHSWlffi©a^©MiS^ 
[S)fc¥fTft#ft©-£©<I©aiJ£«. 0. 3%«±10 

%ttT©«Bfc«fft*. c©j:?ft^t$ti{fn5 

[0 0 3 2] *fc*»fifcttAtf % l ooBHWRcfc 

<tt, HtiBlH^rSfcttiaaSH:, lWR£fctt*S£©JI 
30 ft*2«WM±©««fr6ja* 0 *ft»*U<{4» ME 

H-t«nSo Sfc#*L<tt, MEDflBrffcttiaa5© 

e^nso cn&au ^fnt, goisk-rtncfia* 
[0033] sfe^wBtaeAtf, bgsim^sib 

W&tt. «Sfc|ftBtt*«»t*BH**ttT, ME 
-*«R©B*lBBfflfc*)««n*. c©J:3fc, g 
40 BWfc5IH«ii:jWR«*nfcfc*Tf*oT«., Ml 

[00 3 4] 

v h u «y ^zsosmauB^ni 6 1 ©-^s« 5 
y >ft<i:tv>"fn*»-^a)ifitt**t*-w© 

Sffi5 1, 7 1 ©WfcB*l*ftfcLT*jS£ft*. 
50 [0 0 3 5] ME-W©S®5 1, 7 1©5^©-^S 
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«5i*iwtu KtmrnzT-mztizmm 
«7 8±tca, saoy-h;uEiS5 2*»Hr*fcw 

5 6*^«LT^S. Sfc, ifE88©y-hMXE*8 

iPiic$»©y-x;sxE*i5 3««»it5ft5. y-x/* 

XE$5 3fr5>tt, y-X«S5 7<«MtLT^4o Jt 
S<oy- MXEI6 5 2 fc«»© V-XXXE1S 5 3 1 

ffzmtzzbick'Dxmztiz-ftms i±©g 

5 4 a, y-h;UE«5 2fc«}:tf7-XAXE$53 
fcS^fclftWtfcfiNWS fcfcfclBHW 1 ~W 4 

■c»tte>ns. 

[0 0 3 6] fufES*r«S5 4£ % y-h^XEH5 2 
fc<fctfy-x^xE«5 3 fctt, X^*>7il?T*;fc 
5TFT^5 5^LTg^n«„ TFTH755 

ttt&Ey-h*ff 5 6fcitfy-;ui«5 7 i:, £tft 

ff 5 4fc»8Sft* KWV«i5 8 fc*3A/l?ilJ8S 
ft, KW>«i5 8i:K*MK5 4ktt«Bt*J:a 

[0037] Miasitm«i5 4<DSffit(i, ffl&<j>wm 

6 0 a, 6 0b*WSftTfc9, CftlCcfcoTME^ 

iBtiiaiattfcftoT^*. mmmftsoz, 6 0b« 

5««i5 4a{BOttff^HK*«»tftiffe, HKtyC 
48^T«M»*fttT^tSWW5 4©d«»5 4 at 
fcVTtt, *OJ:5fciaBf6 0a, 6 0btff8tt£ft 
S 0 t%t>*>s ®mi5 4 a *EWt 6 0 

a, 6Ob*R<«*0,5»StJ^6O%W±lOO 
%WTOKHk:atfft*. 0*£tiS*>©tt, 10 0% 
fclA,£*fc, 1-^fe^HuE^^a55 4 a tlHim 6 0 
a, 6 0b**<»KJLft*t>fc«*-e**. ftfe, 1 
^355 4 a £ttKMI&5 4 ©^©JSgbb^rt^lClpJ 

ttfflEffi5g©SSttA2, B2T'g£ftS 0 
[0 0 3 8] $fc«m«Tftt, $&©G3f?r6 0 a, 6 
0 b tt 1 0©fi|flM5 4 Kfe^T^ffiflflfcEMSft, 
*'0«»OiaHfH:*t?oaaS 2ffli©|H]j5fT6 0 a, 

6 0b»6«w$n« s ^aoiamfi. lmir 

[0 0 3 9] SfcfcfflCHBreOa, 6 0b©&£Htt 
tt 1 0 /i mttTT* 5 » ±$© «fc 5 fc»S H*a£C 

fc: J: oT*M«©tf5o**/jv£ 

§o ***wm iam6 0a, eobo*t«tt, 

i:*HWiB««0«**aDl, D2*10j»mfc5fi 
mtU SSHttO. 6/imtL/t, 

[o o 4 o] 02 tt> %mm&mmm6 1 *^tK 

ffiHT***. B2&#ffilT£tf£ftA£K£«6 1© 
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«#7o 5 9?nmzn&mxit£frt>f&zm&& 
«7 8±fc«, H9Ey-h/UE«5 2fe<fct;y-n 
s 5 6 m&z ft^o c ntt> /-c t mm^m. 1 8 

O^iffe:X^r)»*U>yffifcJ:"3T30 00A©»«© 
TaKBBAU aKTal*7*hUy^57^ig» 

Tfl*£ft*. 

[0 0 4 1] &fc, t9Ey-h/UE«5 2fe«ktfy- 

h«S5 6*«oTy-H6ttR6 23b^*«ft«o C 
10 flttfci^ttV^XvCVD (Chemical Vapor Deposit 
ion) )Stc < J:oT4 0 00A©lS5OS i N.UfcJft&t 

hmm 5 6 mmmithx t a , o 5 H£B$ 

tt, ^vXvCVDffitcfeoTS iN«H, ZZiClO 
0 0A©JP£©a-S HfcJ;tf4 0 0A©jP£cDn* 
Sa-S il*C©JRc«RLTJBj*Lfc. a-S il 
fcitfn'Sa-S iltt, R|«fc;^-y»jS«ft, 
a-S ilfc<fc-3T¥##l6 3tf, n'la-Sii 
20 tj:oT3y^^M6 4. 6 5#*ft«UBjasft 

[0 0 4 2] |fc*T, 7M£ft£gB#£aoT*ftlittg 
«78©£®fc, X^^^'Jy^at.fcoTZOOOA 

©ws©mo«*jbj*u s»Mo«*/^->»iat 

5ilt{Cj:oTy-XMXEi!i5 3, y-X«@5 733 

TFT«?5 53W*«ft*. 
[0 0 4 3] T F TH?5 5tf$£;£ftfc|fiftttStit7 
8©£EfCtt, aSW^^Fttfci-aTiaOtt©*!!** 
30 t SWTOUJI 6 6 tfJBtfStU 5 5 icmfttUI 6 6 

ma#<D%ffi!,z&-3T&MmM 5 4 omm&w&tttft 

So Lfc*^T, WSIi^li6 6©Sl^ffi5 4A« 
Sftft^tWKKWa bfc<fc a 5 4 Sffiffi 

tSIH3r6 0a, 6 0btfi3-r*|!aBr3&»«l««ftS. 

^fia&^6 6©m^©^ttt5i«@5 4^ 

F W 5 8 1 ttmt Z>rzlsb<D3y$>?h 5 
9*W5hl, SI«ffi5 4*^5ftfcW««ei8« 
6 6±{Ctt, KtESI«ffi5 4*at>TEl^l«6 7*^ 
40 fiEJtlSo C©«fc5{CLT-^S*S5 l*Wl«^ft5o 

[0 0 4 4] tit, rztmm&m&m7 8tm® 

Y;l/*7 2^J**ft*. *7-7Y;l/^7 2tt, fci: 
*tf*fS*fcWiSLTRtt6ft*'>7y7^;l'* 7 2a 
i:U>>K7-c;l/^7 2bi:*>e.fi!t5 6 *7-7^^7 
2±Ktt, fefc^ff ITOT-HS^ftSl 000A©1S 

±tcttEfpJl7 4AWSn5„ ^©^atLTffiTjS 
*7 l*W*«ft*. 
50 [00 4 5] ME-7JS« 5 1 ©ElRll 6 7 fc, fft^S 
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«7 1 amwn 4 tit, zfmmm&i, mm 
in*, rztm 1 8ot-piisu ^^fc-^iRitc 

^TfFfiSc^nSo ^tr^yftftta, ^eyyjaasn 
fcg&gffl$\ -TV^ntf;l/7;l'3-;i/^HcDWfflrS8'J 

[00 4 6] mi&Ltc&oiClT&mtmfliZntc- 

xts&xsmmms i. 71a, s^©sffi©Einiii6 

7, 7 4»W|6]-r£J:^CLTBEfiStl, fc£;Ltf 10 

4. 5 fimtDX't-tzmxirzmmKZiTmz 

«E5 1, 7 1 WCittEttlifMM7 5*WJ««n 
[00 4 7] MtUli, ftatf^f-f^ 

M«fcJI&©-fettfi**fiALfcyx h*x Mo** 

TpOl^ttSk $a D a«ZL 1 4 7 9 2 (BSr^S^ttA 
n = 0. 1 3) -6ttfe*fct/C7V%j3«fctf7> 

Slt8* 1 14 1 . 3 96©*^ ymmXLfco MIH* 

0 tt 5 m mtg££ft, $H€ 7 5 ©JS2 d tttMB** 
ttO. 9KIKSSn*. 

[0 0 4 8] 03«, S«fl*£fc-frf$©&ElRl]l6 7, 30 
7 4mZtltzy\£ymmUfa6 7 a, 7 4a©M& 

zmmv&Zo j:o*5Ki!iftii6 7fc*«nft5e 
>^saa^[pi6 7 a iE(p)i7 4fc*sftfc?e>y» 

3^[rI7 4 a tit, MWmffifatltZXHcLTM 
*5 1, 7 1 tfHS^fc-SSftS. Lfc#oT, 
©$H#?©fittfc tt»3 6 0* fcftS. CCiS&fiJ 

e ia> *»7^hf— 5ayx 
t-mmikmrnx-it, s«HT©is^?osn 40 

£(47 2 0° J.X±fe&S 0 

[ 0 0 4 9 ] 0 2 fc^nSHSR 7 6 a (4, HEftlftljta 
fc<DSS#P7 5 a««fctfZfttt&J|S7 7©ElSi«ll* 
*LT:fe9, C©J§&, *B$HP7 5a(4S^5 1, 7 

1 HT* 3 6 0° HtlEl&] U C OfcftSH 1 7 5 a 
THfettft*7 7fcEfil*8. COfct, ffi£SS7 1 
ff^AftLfcAltttti, Hfettfe*7 7fc.koTfc5 

co o 5 o] -^r, «*7 6 btt, %mmvm& so 
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?7 5 a*J:tfZl6ttfiiS7 7<Dmm**LX1S 
0> C©«S\ «ftiH t 7 5attEl^Ill6 7. 7 4©E 
falfttf3©it»«13^EG)JS6 7, 7 4fr£8in/cgB# 

rfettft*7 7fcEfirr«. C©fct. flKrfflS7 Iff 
AitLfcASftli, -fettfe* 7 7 TifciRStt* C 
k4<fii«S54T»S«U HUt**®"?, 
-frt/* 7 2fcg-3< feS^fc&S. 
[0 0 5 1 ] fcfe, T F TH?5 50*«tt«j3£l,fcJ: 

f MifiO T F T*?*»lt* C i: t*^©!! 

W>HS5 6~5 8i;LT(4, tt%Lfe&litm<Ofl!t 
£> A K T 1 fciftD&JI^ A 1 S 1 £©£&> K 
r t T a fc©^fc£*Jl^*c fcfc*«WO|BHfcJl 

i-st>©-e&s 0 *fc, y-M6««62auTa, s 
102 %E<mmimm^ctt>aim-z3bZo z$ 

t> **Jfiff-ettT F Tl?5 5 i: L/T a — S i T F T 
*FKO^TKWbtelJti2fe, p-S I TFT^?«r 

[0 0 5 2] $fc*Hffiff!|T-(4, «S*f»Offl#f*S^ 
ttAn^O. 1 3i:U ftJli<DJ?£d£4. 5/tmi: 
iSSLfcOT', An-d(4l^0. 58 5 /imt*5 0 A 
n • dt4, mircUKm&t><DTHti£<, d?$b<{4 

1. OfimUT, $e.fC»$L<t40. 6/imJWTftS 
{4*nS 0 An • d 7 5T«Sl7t 
•TSfci6K:-fe14fe^7 7©%iR*^-H)-i;ftSo 

[0 0 5 3] 04(4, -£g£5 l<DSiW@5 4aS 
©mm 6 0a, 60b <0«jjWiS*gB«Wlc^-r RriBH 
ffeSo ttaUfc*3tLT»«tl6IR7 8±fcTFT 

5 5 jwg««nfc«, 04(1) fc/Ts^ <fc a te 

t<SE&m&m& 7 8 tOOTlcKi TFTH^55«:aoT 
U^X M8 1 jWRja^ft*. HI 8 1 f4> fci: 
^tfittftfSfl^tliff A«0 F P R - 8 0 0 T>mL2ft, 
laIfgSt^50 0 r pm~3 00 0 r pmfcg^^nSX 

^S®fl?IJT'{4, bmtm* 3 0 0 0 r p m©lslgm 

V3 0WBt*U 1. 2/tm©lff©bi/*XhJi8 1 
*ff«Lft. 4fe, MLf;i> 10 0°CT*3 0^y 

[0 0 5 4] ^{C, 04 (2) (C^tl5<fc5tlflJ$ 

nfti/^x h^8 i ±\cm<D>v?-ytmmm 2 

afe<ktfa^«8 2 b*^jnfeTX^8 2*^E« 

*8 3fc±oT*jtjaa#fffcn*. *oa, k 

k^tfJKKJSfbaa, fSoo^i N M D — 3 (2. 3 8%) 

fcioTSMawTbnSo cnt,fc-pT-7x^8 2 

[0 0 5 5] BU3SLfc<fc5ft*«^ fci:*tf 1201c 
~2 5 0 tT«a*tT9 CfcfcioTBU (3) fcS 
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ztiZo 1 8oicT*3o»HH!Maa*ff 

$tS 0 fcfc;Lffxeyn-h 
&££?T?TtotU *<D*frfct9 20rpm~3500 

r pmO@«a»T»2 0»Bfc»fn*„ *2aSWWi 1/ 
^Xh*tfi*2 200 rpmT2 0lWlia*U 1 Jim 
OffjO^»ie«ll6 6*)B*Ufc. JBrtSftfc^rtMft 
HH6 6c7)^ffitiHuiaagP8 4fC<fcoT|H|iStffc&So 

[0 0 5 6] ^Tfli|ffifira8fe8JS6 6 £14, S^feck 

1, C rfc^tfAgfc^ffl^SCfctf-CtS. 
««0*t(i 0 . 0 1 |i m~ 1 . 0 ft mgJglcStf ft 

9tZ>ct\t£iT®A (4) ici^nsi^ftglif 
«5 4jW&S*ftS. 3RH*HH£5 4©£ffik:f4, m 

tttmmmsnmmmx-tbzctftt,^ mm 

Oa, 6 0b*«£ftT|Hlia«fc&S o 

[o o 5 7] 0 mmmmmt^wmm 

T'&S„ 3RVX^8 2*fflV>T, KMbfcJ^lci/j; 
Xhtm*»6**«»Oi!!i»8 4««Jg|««tU C©flSi5 

8 4 *Wr>Tu*Jz hmutmetsz tic *ot*« 

82atltt^#82 bfetioT, flgB 8 4 ©Jfctffc 
J:tflE*J/<*-VtfR£Stu Cftfc ± oT£t8*ftlilI 
6 6±<D[Hjm6 0a. 6 0 bO»K18J:tflEW/<*-^ 
tlfcSSn*. VX^8 2®a%IW8 2 aOEflrt* 
-M4, fcfc*tf^;£ft*«fcSfc:Siai&7 6c~7 6 
f fc*l^TP!HcEl*n*. 
[0 0 5 8] 06f4, ffi©VX*8 5«^t¥iBH?ft 
So vx*8 5Tt4, l^<!to«J:*£R&-fSgXH 
fcfc^TS^fcKKLTEBSft*. tftfc^, t»R7 
6cfc*5^Tf4, ^7 6ci:^7 6d, 7 6e©IE 

6 f tO^TfelHiT'SSo 

[0059] i"iaK«DM««rr smufitHi 6 6*ff 

2, 8 5©ffilcttT0J:5*vx»8 6~9O*flBV* 

[ 0 0 6 0 ] 0 7 (4, Smi 5 4 cD^ffiOSSom^f 
6 0WOEIir*^t¥iiHT»*S. 0814> £ 
girt, lO©RW««5 4©SfflfclWrt - *eilr0 

T, ff£L<{4}f8<0|H]ffi6 0f4, 10©£ft«ffi54 

T'^iJtE^ij^nstttiiffe, cam 6 o*n©«i«-e 
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to\ WmHtWW^ 08<Dft#L l©<J:5fcft 
Sttftift,, SRlcfct e*r#HD4<0fcjfi^»& 
S4'>£ * o 0 * f4± < it ft i it K> 1 S © T\ L 

[006 1] ±$Lfc<fc?&Kftft©fi$£$$t£/c 

io x^jwa^eti*. 

[0 0 6 2] 09(4, 2P>{Cffi©VX*8 6~9 0£7K 
t¥ffi0T'£S o 09 (1) fC^n5VX^8 6{C 

«> i wmoKz-somsm 8 6a jwaastrc* 
mmymrn e bX'&Zo 09 (2) fc^n&vx 

*8 7fc«, 2j»BcD;*;£S<Dilftffi*£8 7a, 87b 
tfJfriScSftTfcD, Mmmm8 7a. 8 7b<0«& 

*©ffi©fB»l4Jittgi«8 7cf$ 
S 0 09 (3) tC;*£ftSVX*8 8t;:t4, 3ffii©± 
20 tS©att®«8 8a, 8 8b. 8 8ctfJM£ftT:fc 
0 L *O^«IW(4jt}ttHl*8 8dT?**. 09 (4) 
lC*Sft*VX* 89IC{4, 3«3S©*t£<Dj£ftS?i£ 

8 9a, 8 9b, 8 9cjW&8SftTS!K SR3S)fiI 
#89a, 89b. 8 9 c ©Sft«««*#r3 0 £© 
<6©®«(4JDt««8 9dT35So 09 (5) £*£ft 
SVX*9 0£«\ 2«3®©**£<D>§ftfiige9 0a. 

9 0b«E£ftTft9> ^OffiAPgfctiSft^gO 

[0 0 6 3] ±5ELfcV>-fn©VX^8 2. 8 5~9 0 

4 tJglStS ££tmmV&Z 0 -?X*8 2, 8 
5~9 0tc^j£SftS3ttfc<fctflttSS8(4, 

TmmtzrcibMt, 09 en . (2) , (4) 

fc,TSn5<fc5&VX*8 6, 8 7. 8 9*m^n 

So 

[0 0 6 4 ] 0 1 0 {4, wMltzk a fc LT^ttSS 

7 8t^$n5taa58 4 a. 8 4 b ^-f-n^n^tsf 

40 ffi0T*&So 010 (1) f4i&a5tf«&?>&^cfc5&V 
X^«:fflV^c^^L, 010 (2) aflgP^lftS 
<fc54^X**ffl^fc*6*^*o 010 (1) tC/^ 

ns a tflawa* s «t 5 * vx ^*ffli>rjBjs 

Snfcflg|58 4 a {4, ^TilS$ hl**USS5 10 

mts 1 oxs^eiorfss 4 aofg&eft 

oT«S«n«mia©ijltftM:^Tfta 1 i:ftS 0 

[0065] 010 (2) t^nsiatflgp 
* < ifts<k^ftvxi'*ffl^T^$n/'ciaa58 4 a> 

8 4b©^^©-^©flgP8 4at4, 010 (1) Km 
50 $nSfl958 4 at|S|«T^»3, ffi73©fl958 4 bfc 
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BkritifrZ&m 4 b©IM$-e<DS£tih 2T& 

S«5 10Sffi£¥fTT\ MiSE3ffi8 4 c<D«t> [HI 
A/^jS*Wt £¥Efex ^K¥EfrCOa58 4 b<Dfli& 

[oo66]0i fc^snsi^K^aswicfettsg 

*tSffi5 4 ttStfJEJBttTM&D, T F T^5 5g|5#£ 
»<KWBS5 4 0ft?*I^O*«*AK T F T*F 

*B l U SM«SS 40AMfl(5 4 aOWE«*35r 

11^5 4 aOlWEH##lRU«:Wfft*rtlO-75rO(B* 
BZfc-TSk, (A2/A1) X10 0» feiff (B2 
/Bl) xiOOfi, 0. 3 1 0 %J^T^ISHfC 
■tfftS. 

C0 0 6 73 *WtWett, Al*3 0 0/imi:U B 
1*1 5 0fimfcLfc. tk, A 2, B2ttfcfefc3/i 
mfcLTfcD, (A2/A 1) x 1 00= 1 

(b2/b i) x i oo=2%t%z 0 *nmmot££ 

fi, A 2(3:0. 9pm~3 0fimOlBH"Wltf, B2 
(iO. 5/im~l 5 
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*Sfcto A 2, B20eHtf±EIBHJ:»)fe/h*t^» 

f-vyjloiiah: **fil*«i 5 4 o«Ut*«»st* c 
fcAll^n/io A 2. B20gj5Htf±f2fllH<}: 

[0 0 6 8] *®*ltt, X ( (A2/A 1) x 1 0 
0, Sfctt (B2/B 1) x l 00) nmts %Mwm 
10 A35W0&^XHRfc£tfKtfMi 5 4 ©iJSi<D?g£ 

tBWfTMWiUt, EMM5 4CMItf£(;, 

x=2o%tfe^m wittftuftirHttiiffe, mm 

Tt»«^BlBfc*fLTBtfS[435nRlfcfi«*-&*Jft|l 
iJ^lcfl&ftfc^tfcjWMBShfc. X = 0. 3%, 

5%, i o %o»*fc*^m aay«W4sifa»i» 

20 [0 0 6 9] 

[Hi] 



X (%) 


0 


0. 3 


5 


1 0 


20 




Aft 


Aft 


Aft 


USB* 


ftffittBL 




* 


mm 


ft 


ft 


ft 



[o o 7 o] m i it*, stfsffi 5 4 tcB&ztom 
eoa<Dmm**t¥-m®-e&Zo uatfc«itt % h 

aa5 4afc:ia»f6 0a*^<WJft^T»**ttn2 30 
t» B*Sn*«fc5fc|H|ffi6 0a*fflfSfiP5 4afcJ&g 

jSLfciofc, J8t»5 4a0£{HKfc:#?£[!<nfr6O 
a t4t>%Hl 1 ICUI^TWMH* LT* 
t«*©iM>4iJ6tf6 0 %WJh 1 0 0 %WTfcft* J: 
^fcStfn*. tttJItetfe 0%i 9 

mm 5 4 £Wftttttl6 6 fcOHKXyf-J/^Stfa 

a LTKfthts 5 4 mmtz c fctims nfco 

[ 0 0 7 1 ] m 1 2 fct, < ffi©-£8« 6 40 

5 1 i:n«ofiWT»*ija*n*t*niffe, s.mms a 

fcJiWISIHBfe 1 a, 6 1 bfcttfcoTia*6 8a, 6 
8b*W*fcCfc*W«i:t*. tag|56 8 a, 68b 
tt, «MEB3Bf6 1 a. 6 1 bfcra«fcM3SLfcJ:$** 
ftTfrorattO^rffi-pStt&n*. fija56 8 a. 68b 

[0 0 7 2] B l 3tt, *XnottOHMHR?«0, ffil 



U v *x$Q£l*£fflME*&ll9 l %*ttiim®T>& 
*. *fcHl 4tt£l&ttAg^B9 lOtfittttSfi 
1 2 3fcHJ»9 2a*»j81-*BfcBiv5v**9 9% 

fc^rtU^*#a>l£tt*S* S-*f©Sfi 9 2.9 

[0 0 7 3] W&-MV>m.9 2, 9 5<D?5<D-£g 

*9 2**i*u mz-emttizm&m 1 2 3 
*o»«oswiS9 3«qgja«ti*^hHfe, *t\ 

0*«fciaBr9 2a^j«SnSo c©[Him9 2 a H\ 
*S*ittg«i 2 3 ±£$1*7* M/5>XMMMMIU 

mi 4t*jn« , 7x*9 9%«raB7*M/5?xni± 

^Txy^y^scfcicioTfWtSn*. 01 4fc 
^n5TX^9 9{i, A 1 XB \0-k%Z<D\-D<DR 

m®\cmt5®mmz?zt8 2, 8 5~90i: 
mw*mmm 9 a ti^siii9 9 b tmtz, t 

cntW/SL.TT^^9 9©SSA2. B2*W 
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sawn*. 

CO 0 7 4 ] IHlRff 9 2 a £j8?nfc£tttt££ 1 2 3 

OA 1 MmfoZtlZo *KA 1 KfcRttU 5i#L, 

ffi9 3tfJBJSStiSo K*m8I9 3©gffifcfi, ffiEft 
Hftgfcl 2 30E!|ffi9 2alCj:?TI9ffi9 3atf£rt 
2ft* 0 SSfc, IfelittSlgl 2 3±fctt, MESftfB 
B9 3$B?TElW9 4tfgft£tlS. 
T, -*«R9 2jWM«1*. 10 

[0075] tit. fct*.iitf77.-?mmzftzm& 

W& 1 2 4±fctt, BUISSWS119 3 tliW&tttfa 

S*U *5fcEfi»9 7jWgJS*ftS. CO*5lCLT 
flKfSS 9 5 WMtttV £©<k"5 &-#©S« 9 2 , 
9 5tt5t><Dffi[B]l9 4. 9 7tf«J*firr*J:5lcl/ce 
H£tt, MIES*tll B B a g^S@6 1 fcH*fcLT«S 
l9 8*^ftLT««Sn*. KlflM9 3J:ffttffi 
9 6 tOfift*aJ»*«SgMe*-pJB5 0 ffiSl9 8BM 
EBSA 7 5 £ |IH$©*m £ «fc o THS« tl*. * ft, 20 
GAH 9 4,9 7 QEftfiSftfflfc, MEEIrH 6 7 , 

[0 0 7 6] CO<fc5lC#vXS!!cD&*i14S«l 2 3fC 
lftMffi9 2 a*»rt**Cfcfc,fcoTfefi|#Wi9 3 

©sssrHfli* fc 1 5 c t tMmx$> 

[0 0 7 7] D33t9 3 a£gft«ffi9 3©$!!® 
fcMLftl/^iai, #7Xg©S6*i142£ 1 2 3© 

1 2 3Mtcia3f9 2 a*»jtt-*cfcMriire**. 
5 0 ?6t, ai-s i$&m&&&Ls msm* 

[0 0 7 8] 0 1 5(4, MfBtf'J y^yj^Offliia 

15(1) t^*h* j: a (cttinytc! 1 2 3 ©^st 40 
s*tt©tr-xi 2 i«r*u 015 (2) t^jns 

* 5 fc tf-X 1 2 1 tfftttStifelfiftigME 1 2 3 ©£ 
ffifcfittSttl 2 2*£BU EE**JD*, 

(3) £*2ftz&?kmmi 2 2*5j;o ; e-xi 

2 lfcBSTSCfcfcJ^T, «ftttJ£«l 2 3©gffi 
tC[H]Rfr9 2 aZtt&tZ-Jj&ZhZ. 

[0 0 7 9] Sfc, tT-XS[^fei:(i, *mHHA6fc 
cfcSftPRM -3 0 8 8 1 QWrnKMnZftT^Zfi 

arc&o* mmmmzmucGmmm 50 
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/St 5:fri£T*£5o 

[0 0 8 0] 0 1 6«, *^$©£S£ffi©llJ»JT'& 

5 7 » r w t* h y >y * 7&<»mm.&wmm 1 1 
9©-^s«i 0 1 mjzLxmty-mmx&Zo s*f 

im^SBl l 9&, / >*<fcfe^-fti^-^S 
«tt**t4-»OfflR 1 0 1,11 2®NlcttM* 

[00 8 1] fljE-fl©Sffil 0 1, 112©?^©- 
£S« 1 0 1 **j«U fcfc*tf;tf5XT*!&!SftS« 
BttSKi 2 5±fc«, BftoftWti 0 2tf5Wc 
Wrfclltt&ti*. ^EISl 0 23&>6ttTaWMl 0 

1 0 3 T h y ^XtftEBSttSo StfHi 1 0 3 1 

mrnmwn i o 2 ti±s.wcim&zumz>mmyi 

5**»TRtt6n*. gttBS l 0 3 i:g*tE8 l 0 

2 f: fctt, Z-f y l 0 4 * 

10 5, ±35mffil 0 6, fefctflfflEBS 1 0 5.10 
6«fc:^ftSti*IMWii 0 9**A,T»««sn*o ± 

mm i o 6 tsi«tm@ i o 3 ttirmtzm e l 

[0 0 8 2] BtieS*t«® 1 0 3©^SK(i, «SSt©P3 
Wl 11a, 111 bmtft>tlTl3K>, cntioT 
MiB^nS(4IHlflj«i:^^T(/>5 0 S»©[HRffl l l a, 
1 1 1 bfiStmgli 0 3©gS©(Jfr£ffif£#£f 5 

itn^t,, 01 6ti3^TiswB*(*LT^rR««ii 

0 3©^351 0 3 a, tftto-SfiWWil 0 3OH* 

mftLrcmMtmmvmT'wmi 1 1 a, nib 
Awe.n5o 0^n5t©ti, aw» i o 3 a icm 

3t1 1 1 a. ill b**<Rttftft»ofc«^T** 0 
*Sat«lCfc^T, BUlHm^©MS{iA2, B2 

[0 0 8 3] m 1 7 fi, S«SftAS^IB 1 1 9 *S 

1 l 90«l*iS*«wt*. fcfc*(f, ^7X^if*^ 

5>«5lfeigttS«l 2 5±K«, 

0 8*^)S$n5o 0 8ti, 

U y?mc£?X 5 0 0 0 A©W^©T a 2 OsM^Jgfig 

(i, & d d«#7 05 9W;„ * 

Ci;fcj;oTB(jlBI&»tt»Rl 2 5*^©fi»<*C 
[0 0 8 4] ^K, ^-X3-hl 1 0 8±Kt9E«# 

ehi o 2**tfr«5«ii o 5tf»jasn*. s-f. 
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ft t k tt y 7 * f * / < v * y ym t «k T 3 

OOOAOJPSOTattfcJBlSU SRTa«#7*h 

So Bf}ETa«©X/^7^y>^Ft(i % ^-y-yhi: 
LT|i£fi9 9. 9 9%OTa»f; 0 $ftK£#7i; 

mm s c 1 t «k -3Ta«^i*«»-r s c t # r-t 

So *ggffi0T?(i3XSlg& 4 . 3 % t Lft„ HUEI^ 
«S*3%~7%OBHlca5CklcJ:-3T, *Wg» 10 

tO 0 8 5] /<*->»Jt«ftfcT aHtt 1 %QiB5ft 
tcfcoTT alOSSOKfbSn^tt^t&IU 1 0 9 
0 2fc*tfTWMI 1 0 5*««n5 0 tMM 1 0 9 

m2&rztz.n 6 o o a testis. 
[0086] set, mmmio9m^titc^-x 
3- m i o 8 ±ttt±swfi i o 6 tKzsmmm 20 
tftznzo m&mmit, tct*.iZ7,>\vwyymz 

•fc-aTJ&SSfU 7*hUV^97-<tttJ:oT/^- 

>jBfiE$nT±95»fis 1 0 6 tsn^o ±awi 1 0 6 

tlXltrct XlfT a, Cr, Ti, *<fctfAIft2* 
^KLTZJSmR?l 0 4*^$ns 0 

[0087] ~mm? 1 0 4 *^«snft^-x3- 
m 1 0 8±fciiwaLft*»«i:w*K tnadtto 
&iB*#f s&ttfeiiK 1 loffjassn*. 
mtui 1 1 0 <D±.icim$zfc%n® 1 0 3 mm 30 
n, frfttuuii 1 o<omicBi$.2tifcEmc&-oT 
sutmmi 0 3©*ififcfeiaHf 1 1 1 a, 111 bm 
*«n«. Uc^t. iftttMHRi 1 ocsirajgi 

0 33Wgjasn*^*«Wh:WiSLfcJ:5*S««i l 

0 3<D*M1MitlW1il 11a. Ill btfflStS 

MBWErtsn*. tit, mmmmi 1 oic^sam 

fill 0 3£±$«8il 0 6tSiB!-rSft46(D3>^^h 
1 0 7tfRtt6n3o StfUl l 0 3MJti 

ftwts*ftii 1 1 onammRMnm 1 0 3*s-dt 

El^ill 20*^$nS o iKDi'SfcLT-figJ&l 40 

0 1 m&ztiZc 

[0 0 8 8] $fc, mWR I 1 2^fll^t5«5^14* 

1 3*«$tl5o *5-7Y;Wl 1 3tt, fztm 
&imiCtifolTm<btlZi/7y7'<fr? 1 1 3 a i: 
U7 K7^/l/* 113b fc*^fiR5„ *5-7*;l/* 1 
13±t(i, ftfcaJf I T0T*f|IS£tl5 2 0 0 0 A© 

jrcoRats 1 1 4*«?ns 0 Kimi 1 4t* 
it h y v fviA^m^XT, hvJ-mic/W-y 
»*sti*. ^*->»*«n&fta«ii 1 4*!^ 50 
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T*7-7^;l/*l 1 3±fcttEl^m 1 5*M2tl 
5 0 iKDidtLTfl&^SEl 1 2*^jnS 0 
[0 0 8 9] CO J: 0 fc LT«BW»*snft-*i8 
•ktfUWfflfi 1 0 1, 1 1 2tt» inftBMSflMfllfc L 
TffiSIl 1 6SftfiELTJB£fetf6ft5. ttOI 1 1 
614, lBWSjiaJi7 5kB*fi!)»ftfc:<l:oT*H«n 

5o coj:9fcLT«Wc?n4R«i!aas^aii 1 
l*$!ttJi£i3»6 1 fc^fltoUffgacior*^^ 

fffctlSo 01 7fc^?n«l6*l 1 7 a&SE&BliP 

&*i 1 7 baaEBito^^n^n^tT^ 

[0 0 9 0] «±©J:5fc:3«««UcJ:ntf, 

5 4, 9 3, 1 0 3ttiaO«O*iB**rU 

5 4a. 103a T-fiJt®ftHi!ltf'>4 < Wt e>n*o 

*fc&5W±IHiatf£<J&K<*n4K 5«S1i5 4. 

93,10 wmwzw&wttzrzibMi, &m® 
54. 93, 1 0 3mj$.ztLZ<zmmmtz 

S54. 93. 1 03*^^ns e &mmo**-y 
Bmat^vry'fffm^n. i&gxft^&m'i&ft® 
mmztiZo mbtzmmm^mme 1. 9 

1. 1 1 9T*ti, S*W@5 4, 9 3. 1 0 308188 

kmiznzmtrtitm&itwfrpit < > $ft«^ 

C<DrctbRMm®5 4. 9 3. 1 0 3^JS5 

n*«iB©fiatwi©jifB*:ffl3"r*»»k:«ja*n 

*H^*fc{4ia»iJt««'>«:<, ^ft(i^<*<^ 
So C©ft46, fflft^Z&mmv^v'J&ftiOs^ 

ftfe©X>y^>^{C*3^T, X^^>^^S#©I? 

iB*6iiat*«i« / >4<ft*. 
[0 0 9 1] LfetfoT, £|f«i5 4. 9 3. 1 0 3 

R±^n5„ KBItfeKlrtMifcJcoT, ffi©S 

[0 0 9 2] RMM®5 4, 9 3. 1 0 3©Sffi 
A»3t?*oTt3SOTfc«ffSS43nfcfcKWS-» 

zcttfxz, m^mm»mtbtiZo jet, s 

*f®S5 4. 9 3. 1 03», BaWRttTWiU £ 
ftfc«fcoT-#3S1R5 1 , 9 2, 10 1 OttfiJiffi2:(t 

[0 0 9 3] mbrcmmxit, M?*>9m?t 

UTT F T*? 5 5fe«fctfr4g^^ 1 0 4 *»ttfc« 

^iKWLftitnHfe, rams?io4tt, ftk^tfM 
iM^T'Hssn^o $ft, rig^^kLTti^y 
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[0094] sfe, t-%immm^wmmwr^ 

t» yXh*Xh^-K©ffi!fC, PDLC (PolymerDis 
persed Liquid Crystal) *-r-\ <Dfl6£ lftfflt,^ 

£fc*>RlfliT?&!), t/c$5>t*7-7')';l'^^ffll/''% 
ifcSo 

[0 0 9 5] ftfc\ *«ljT>}i£ftS8B5 4. 10 3 
tlH^5 2, 5 3, 1 0 2fctt, HPBWl~W5%fett 

ISEH5 2. 5 3. 1 0 2*SoTW«*ftlilSi6 6, 1 
1 0*<flM2tlS©T\ EINM5 4. 1 0 3(iEft5 

2, 5 3, i o 2fcOt*J:5lcLT»tf*j:i:tnr 

&t*&s 0 co«^, Rm&5 4, 1 0 3ti, sig-r 

Sfil«SlPI±« t lft«tt*«i*tSIBIl**^T»tJ6 
tl5 0 Cft{C<fc-3TK#t«@5 4. 10 3©®^$* 

[0 0 9 6] 0 1 843cfctf0 1 9», UEns?*? 1 

0 4 *Rtt, sums i o 3 zm&m i o 2 (c»at 
5o 01 8ts?ft*j:5fc, mE8i oztmrn 

m l 0 3 fc©lft Dg&ftfcfcw, MEftmi l 0 2 
ffitStf tl3 *fc(4, l 0 3 <D^igg|5 1 0 3 

^s«»-e^-ri« a, wi 0 2©, mm-sk 

ftmff l 0 3fflJ©«SSP^6fi#Ei|i i o 2©rt*lciSio 

tsjc2 «c i) ommiftiZo nt*.& 

CI&2 nmCDtZlClt, l$C2(i0. 5 pmEaa 
[0 0 9 7] Hl9K*«ft*J:3fe:, ftWft 

1 o 2 i o 3 tom&vmias^T. ma 
iwrnm i o zot&ufatwt&t&iiftQ&z c 3 

AUtKft/Mi^ffifcltfns SftSffil 0 3 

OWfr6S«lll 0 3<Drt^(C[nl^Tg$C4 (> 

c 3) tftttmwittBi 0 3 a t$n§ 0 fct* 

tf, g£C3*<0. 1 nmOfctKtt, JISC4J40. 
5/im(cS(fn§ 0 

[0 0 9 8] ftfc\ SfgtSSI^Sffi 1 0 3(l±{iKl 
W5. W6**ttT»lt6n*o <t*ISEJIl 0 2©g^ 
£ffl£ilSa;fr|R|©fijflBS 1 0 3 H±©FHtiW 5 
WTft^ORIWai 0 3H±©Hlflfel:W6fc* 

[0 0 9 9] mzOlt, METFT*?5 5*Rtf, fi 
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»**5 4*y-h/<*E«5 2fcJ:tfV-*/<XEtt 
5 3 fcfilt 5 <fc 5 IC LTRtt/c-£3& 5 1 
Ht-$5„ fcfc*tfy-MXE»5 2kKlttW5 

5 4©rt£fc|S|oT*£E2 «E1) 
$HgB5 4 ai:StlS 6 fcfcfctf, §SE l#3/tm© 
fettti, gSE2«0. 5;tmtcS(fn5o 
[0 1 00] tit. 1ttZ.av-7>XZBm5 3kRSt 

«S5 4fc<oaa:o»»ici3^T, awav-xrtxBR 

5 3©S^|p)fc(iiI5t5^(pl<D5$ E 3 s^ijlCflEa^J^ 

^vMitiffns t tfctt, m 5 4 omw^sfi 

WWl5 40rt*fcSt>TfiJE4 (>E3)^t5 
««WMMP5 4ai:;£ft*. fcfc;Uf % g£ E 3 # 
0. 2 /tm<D S^E4(i0. 5/tmfcltfn 

So 

[0 l 0 1] ftfe, Bf8t3£*ra8i 5 4 ^tfiHSW 
7, W8*»JtTR»6tl*, y-7/S7£«5 3©g 
¥*lSllcWTft*lRl©fi««i 5 4 ra±OIWU4W 7 
V-X/UiS8a5 2©g^fi£¥fTft#fi©Ki* 

«s 5 4 [^±©HRi(iw 8 n=e nmis n s 0 

[0 102] 

BSHfoJftaa UJ:©J:9ie:«W!fcJ:fttf, K&fwg 

n, ^si^©^^B5±$n5<, $fc. fijgiLfcsw 

k©IBT?®»3W84"r*J:ktl»±?ti« 0 S 

ww©*iB(4iaia«T**©i»» H©i^R?fcrai;g 

[0103] sft*amtj:ntf» io©g««ik:fe 
m^rciiaasfi 1 mis^a^t ^©sfts 2«wm± 

■fnfeif©i«7»t»rai;R«iftt*^t©T», j^-tk 

3>h7XfftiB*v>aEwli«*1l«cfc«<Bjlii:ft 
[0 10 4] *fc*5»Hlcj:fttf» s9IHSItlffii:?II5l 
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im i ] mw<D~nmmz<&zmmmmm6 
[0 3 ] mmshnm&nfam 6 7, 7 4 n 

£ y If > ^H^Ir] 6 7a, 74a ©IS&£*-r 0T*& 10 
[0 4 ] MfH-#S1£ 5 1 ±.<DfcftimM 5 4 ©gffiOIH 

m 6 o a , 6 0b mm&z®mmzmt«iw®T*& 

s, 

[a 5 ] mmmmtzzmmm 6 *fwt 

[0 7 ] SftSffi 5 4 <Dm<Dm(DEm 6 0 IfflOESt 
r ^t¥B0t?^So 

[0 8 ] MIHffiSt r t , 1 0<D£fcf»g 5 4 «D3HBfc # 20 
[09] £6fcffi©v;O8 6~9O£7K'r i Pffi0T*& 

So 

[01 o] wmatfcj 8icmiteEMs 4 a . 8 

4 b£^nensrr»tffi0T*&£o 

[0in Buissi^ms 5 4 tmrfiznzwmG o a <d 

fl!l©0J£,TN-f¥ffi0T'&3o 

[012] *^lcS^<ffi©-^rSfi6 9^t¥ffi 

0T*£S o 

[013] *»WOflSO*jtlWP*0» t<D£j£{Cj:o 30 

tsw«s 5 4 vmmmt LttsummKsmk 

H9 1 ft^tBriSHT**. 

[014] «nesttSffiAS^ni9 1 ©*&*itts« i 

2 3tC|HRff9 2 a*#tf**|Rfcfl!^Sn*VX* 9 9 

[015] #u^>v^so«ia33i*g»i«fc^r»f 

ffi0T*&3„ 

[016] *^©ffi®H)56fiJT*fe5SI*liSB B B ^g* 
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: 1 1 1 9 1 0 1 ^^LTSt¥ffi0T^ 

[017] fcm&&mmwi 1 9***»rffiEi-c;fc 

So 

[018] Sim 1 0 3«&§£« 1 0 2 fclftTS 
<t5tLT»»fc-»«fii 0 1 **&¥timn3b&o 

[019] gi*«s i o 3 zmmm 1 o 2 icsmt « 

«k?lcLTI»tfcfl!io-*Sfii 0 i£*t¥ffi0T'& 

[02 0] ja««5 4*y-hfcJ:tfy-X/ttE* 
5 2, 5 3 Ettt 3 £ 5 fc LTi8ttfc-£g« 5 1 * 

[021] f^ENSHUHW 3 0 <D-HMM 3 

1 ¥®0T*&S o 

[02 2] ttesamftSlM3 0«^tKBfB9T 

[023] S6fcffl0«^-efcs7*^?>?Hj* 

X#Sfcl8^&ft*TFTl l£frrSgffil 2**t 
¥ffi0T*&S. 

[02 4] ffl£|g£l 2 £01 6t^n5«WfBS«X 

2 8-X 2 8^6Afch«lClrim?«ft. 

5 1. 6 9, 9 2, 1 0 1 -£fflfi 

5 2 y-h/ttE* 

5 3 V-X/UBEH 

5 4, 9 3, 1 0 3 g&gflE 

5 5 TFTH? 

5 9, 1 07 3V*»h*-rt, 

60a, 60b, 111a, 111b H3f 

6i, 9i, 119 smmK&Mm 

6 6, 110 WttftftK 

6 8a, 68b ASP 

7 1, 9 5, 112 msW&. 
7 3, 114 RiMff 

75, 9 8, 116 mm 

9 6 fffttff 

102 mw& 

104 ZJ»?*^ 
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71 

/- 



A 






-67a i 

| 





-51 



[07] 
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